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The Indexes to Patents are now so numerous and eoHlj 
as to render their purchase Inconvenient to a large number 
of inyentord and others, to wliom they have become indis- 
pensable. 

To obviate this difficulty, short abstracts or abridgments 
of the Spoeifleations of Patents under each head of ioTtiH 
tiou have been prepared for publication separately, ifcd so 
arranged as to form at once a Chronological, Alphabetical, 
Subject-matter, and Refei'cnce Index to the class to which 
tliey relate. As these publications do not superrtede the 
necessity for consulting the Specifications, the prices at 
which the printed copies of the latter are t»old have l*een 
added. 

The number of Specifications ftx)m the earliest period 
to the end of the year 1866 amounts to 59,222. A largo 
proportion of the Specifications enrolled under the old 
law, previous to 1852, embrace several distinct inventions, 
and many of those filed under the new law of 1 852 Indicate 
variods applications of the single invention to which the 
Pateut is limited. Considering, therefore, the large number 
of inrsntions and applications of inventions to be sepa* 
rately dealt with, It cannot be doubted that sev^al pro- 
perly belonging to the group which form the auliject of 
this volume have been overlooked. In the pi*ogross of the 
whole work such omissions w\W» Item Wkv^ \» >X\cvfcC^cj«^^ss^ 
MppMrent, and be supplied m &\tut^ «&\X\o\iv 



.fr PREFACE. 

This volume is a continuation of the "Abridgments 
" of Specifications relating to Plating or Coating Metals 
** "(nth Metals " already published, and brings the Abridg- 
ments to the end of the year 1866. From that date the 
Abridgments will be found in chronological order in the 
" Chronological and Descriptive Index " {see List of Works 
at the end of this book), *It is intended, however, to 
publish these Abridgments in classes as soon as the 
Abridgments of all the Specifications from the earliest 
period to the end of 1866 have appeared in a classified 
form. Until that takes place, the reader (by the aid of 
the Subject-matter Index for each year) can continue his 
examination of the Abridgments relating to the subject of 
his aiftrch in the Chronological and Descriptive Index. 

As the following paragraphs in the Preface to Part I. 
apply to this part also, they are quoted here : — 

"The present series of Abridgments comprises only 
*^ those Specifications that relate to processes for coating 
<^ metals with metals* Applications in which processes 
" have not been expressly stated are omitted ; but when*- 
" ever any reasonable doubt exists as to whether a Specifi- 
" cation should be embraced by the series or not, its 
*' abridgment is included ; thus the title * Plating or Coat- 
" * ing Metals with Metals '. has been strictly adhered to. 

"AU inventions that specifically relate to pickling or 
" otherwise preparing metals to be coated with metals are 
<^ included in this series. These abridgments also com- 
<^ prise inventions that relate to combining metals that are 
" intended to coat other metals. 

" Specifications that relate to electrotyping are not in- 
" eluded in this series ; only those electro-depositing Patents 
" whjch j*efer to coating metals permanently with metals 
'*' are comprised in tbia work. 
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INTRODUCTION. 



It is deemed advisable to repeat here the explanation given in 
the Introduction to Part I. respecting the processes that have 
been employed to coat metals with metals. 

The peculiarities of the principal processes may be classified as 
follows : — 

Ist. By amalgamation — using mercury as the means of ensuring 
contact between the underneath metal and the coating metal, the 
mercury being finally driven off by heat. This method is princi- 
pally applicable to gilding and silvering. 

2nd. By simple immersion of the article to 'he coated in an 
aqueous solution of a salt of the metal to be deposited. 

Srd. By fusing a thin sheet of the coating metal on to the un- 
derneath metal with the assistance of a flux or intermediate fusible 
metal, the underneath metal being heated. 

4th. By immersion of the article to be coated in a bath of the 
melted metal or alloy. 

5th. By pressure and heat, as in the manufacture of tinned lead 
pipes. 

6th. By casting a considerable thickness of the coating metal 
round the article to be coated, the article being placed in a suitable 
mould. 

7th. By electro-deposition. 

The paragraphs that follow are in continuation of the Intro- 
duction to Part I. : — 

A.D. 

18G2. G. Gore, on June 19th, 1862, read a paper to the Royal 
Society, "On the properties of electro-deposited anti- 
mony." The three varieties of "active electro-deposited 
antimony *' which the experimenter has succeeded in pro- 
ducing are obtained ftrom the following solutions respec- 
tively : — 1. Teroxide of antimony and hydrochloric acid. 
2. Teroxide of antimony and hydrobromic acid. 3. Ter- 
oxide of antimony and hydriodvc wi\^. "^'w^ c?l S^^^'afe 
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A.D. 

deposits have unequal cohesion^ and each possess the 
power of evolving heat. Arsenic (when deposited from the 
aqueous fiuoride)^ exhibits a similar thermic property to 
that manifested by electro-deposited antimony. Silver^ 
as well as antimony, unites during electrolysis with por- 
tions of the electrolyte. (See Philosophical Transactions, 
vol. clii., p. 323.) 
M.M. BEcauEREL and Ed. Becquerel^ on September 

1862. 6th, 1862, publislied certain researches on the '^ Electro- 
chemical reduction of cobalt, nickel, gold, silver, and 
platinum " ; very weak electric currents were employed. 

For cobalt, an alkaline solution of its chloride is used. 
For nickel, an alkaline solution of its sulphate. For gold, 
a neutral solution of its chloride. For silyer, a neutral 
solution of its nitrate, in conjunction with a positive silver 
electrode. For platinum, *' a neutral and concentrated 
solution of this metal." (See The Chemical News, vol. vi., 
p. 126.) 

1863. William Crookes, on February 19th, 1863, read a paper 

to the Royal Society, " On ThaUium." The metal is 
readily obtained in the metallic state, from a solution of 
its sulphate, " by voltaic precipitation " ; platinum termi- 
nals are used. Zinc, immersed in a solution of a salt of 
thallium, throws down metallic thallium. (See P^t/o- 
sophical Transactions, vol. cliii. p. 153 ; also. Proceedings 
of the Royal Society, vol. xii.. No. 55, p. 438.) 

1864. Dr. T. L. Phipson, on April 21st, 1864, communicated a 

paper to the Royal Society " On Magnesium," in which, 
amongst other points, he states that " magnesium pre- 
" cipitates nearly all the metals from their neutral 
" solutions. When these are taken in the form of proto- 
salts, even manganese, iron, and zinc are precipitated 
as black powders. Aluminium and uranium (and per- 
haps chrome) are only precipitated as oxides." (See 
Proceedings of the Royal Society, vol. xiii.. No. 63, 
p. 218.) 

1865. M. F. Weil, towards the end of 1865, put forward certain 

processes for covering metals with an adhering and bril- 
liant coating of other metals. The baths are formed of 
metallic salts or oxides held in solution by a fixed alkali. 
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A.D. 

and usually in the presence of organic matters, such as 
tartaric acid, glycerine, or albumen i the precipitation of 
the oxide by the alkali is thus prevented. Iron or steel 
articles are immersed in the coppering bath in contact 
with zinc. The bath is renewed by precipitating the 
fine in solution by means of sodic sulphide, and add- 
ing oxide or sulphate of copper. Viirious methods of 
broneing in baths containing co])pcr, made according 
to the above-described process, are emfdoycd, according 
to the surface to bo bronzed. Tin, lead, and various 
alloys may be deposited upoq metallic surfaces by means 
of these solutions. (Hee Annah$ de Chemie et dn Phyiique, 
vol. iv., p. 374; also The Chemical Neu)M, vol. xiii., p. 1.) 

18(i6. Dr. A. ('fiAMHKN, in April \HG(), published his method of 
estimating oxide of silver as metallic silver. Metallic 
cadmium is used in preference to sine to reduce the silver 
from its solution as a sulphate. ''Freshly-precipitated 
'* chloride of silver may be reduced in the itame way." 
(Hee Journal fUr Praktieohe Chemie for April 1866, p. 217 ; 
also The Chemical Ntfwa, vol. xiii., p. 2ii2.) 

1860. M. Patkra, in June 1866, published his process for de- 
termining the quantity of bismuth in an alloy, by means 
of lead. The alloy is dissolved in nitric acid, and the 
bismuth is precipitated upon a strip of lead placed in the 
solution. (Hee Lee Mondee for June 1866, p. 2*M ; also, 
The Chemical Newe, vol. xiii., p. 21)1.) 

1866. Dr. C. Calvrrt, and Mr. K. Johnson, on June 21, 1866, 
read a paper to the (/hemical Society of London upon the 
*' Action of acids upon metals and alloys.*' The oxida- 
tion of a zinc surface causes it to bo greatly attacked by 
the subsequent action of sulphuric acid ; the strongest 
action upon zinc with an unoxidised surface occurred at a 
temperature of I'MY^ (>., and with tri-hydratcd acid. 
Chopper was most strongly attacked by numo-hydrated 
sulphuric acid at \C}iY' (*. The Name took pla(*e with tin, 
but the chcinicftl rcNidts of the action were diffrrent. ITie 
action of the thrre mineral acids is alno given upon brass 
and bronze; nitric ncid of specific gravity 1*14 dissolves 
the component metals in the exact proportions they exiat 
in the alloy employed, TVic ws\,\ou ol ^>3\\\\\vt\^ vsv^ vk 
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A.D. 

shown to be complicated and most interestipt?. These in- 
vestigations have a direct bearing upon the preparation of 
metallic surfieices to receive metallic coatings. (See The 
Journal of the Chemical Society, vol. xix., p. 434.) 

1866. Dr. BoETTGER, in August 1866, published ** A new pro- 
" cess for giving brilliant coatings of colour to zinc by 
chemical means." The zinc is dipped for a longer or 
shorter time into a warm cupro-sodic solution. (See 
Journal fur praktische Chemie, No. 9 for 1866 ; also The 
Chemical News, vol. xiv., p. 68.) 

1866. M. A. CoMMAiLLE,on October 1, 1866, read a paper to the 
Parisian Academy of Sciences *' On the action of mag- 
" nesium on neutral metallic salts." Zinc is precipitated 
from its sulphate, cadmium from its chloride, bismuth 
(without other products) from its salts, tin from its 
chloride, lead from its chloride, copper from its sulphate, 
and platinum and gold respectively from their chlorides. 
In the case of the solution being perfectly neutral, other 
products besides the metal are thrown down. (See The 
Chemical News, vol. xiv., p. 188.) 

1866. M. WiNCKLER, in October 1866, published his method of 
precipitating the metal indium from its solution in hydro- 
chloric acid, by means of an excess of zinc. The copper, 
lead, cadmium, and other metals are also precipitated, 
but they are separated by sulphide of hydrogen and barytic 
carbonate. {See Journal fur praktische Chemie, vol. xciv,, 
p. 414 ; also. The Chemical News, vol. xiv., p. 157.) 

1866. M. ScHROTTER, in October 1866, pubUshed his plan of 
extracting indium from blende. The blende is roasted 
and then treated with sulphuric acid ; from this solution 
the indium is precipitated directly by zinc, fractioning 
the precipitates. (See Journal fur praktische Chemie, 
vol. xcv., p. 441; also. The Chemical News, vol. xiv., 

p. 157.) 
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1861. 

A.D. 1H(il, January 7.-N» 43. 

BAGLKY, William, and MINOHER, WiLLtAM.-(ProWffoiia/ 
protioHon on/y.) — " Certain improvmrnentf In coating mctftli and 
" allojri of metals." 

" Our invention ooniisti in improvement! in coating metall 
" and alloyi of metals with lead* either pure or alloyed with 
'* copper. The sheet or other article, if of iron or steel is first 
" scaled by the common process, and afterwards pickled in a 
" bath of diluted muriatic acid. It is then removed to a second 
*' bath containing muriatic acid, lead, either white or metallioi 
" and arsenic.*' The sheet of Iron is immersed into the said 
second bath *' until it has taken up a coating of load and arsenic. 
" which is intended to act as a ilux in the next operation ) this 
" is the removal of the iron to a bath of molten lead, or of lead 
** alloyed with a small proportion of copper, into which it is 
" plunged and allowed to remain a few seconds, or longer if 
" necessary, until a good and sufficient coating is formed upon 
" the iron, after which it is removed ttonx the batli and cooled. 
*' and finished if requisite by rolling. The combination of the 
'* copper with the lead is effected by mixing the two metals 
*' together, each in a molten state. 

" In coating sheets of copper, sine, or any of their alloys, the 
*' process will be precisely the same with thti exception of the 
" sctiling-in 8u))Stitutlon, for whloli wo should employ the usual 
" cleaneltig by moan^ of a bath of aquafortis." 

LPrlnt«d, 4(/. No l^mwtngn.J 
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2 PLATING OR COATING METALS WITH METALS. 

A.D. 1861, January 7.— N° 44. 

BAGLEY, William, and MINCHER, William.— (PrormonaZ 

protection only.) — " Certain improvements in coatinf^ metals and 

" alloys of metals." 

" The sheet or other article, if of iron or steel, is first scaled in 

" the ordinary way, then pickled in a bath of diluted muriatic 

" acid, after which it is to be suspended in a bath consisting of 
muriatic acid saturated with zinc, a slight excess of muriatic 
acid being afterwards added to make the solution sufiiciently 

" active. In the same bath, and attached to one pole of a battery, 
is a piece of zinc, the article to be coated being connected to the 
opposite pole, thus a coating of zinc is deposited upon the sheet, 
forming a flux or base to receive the subsequent coating of lead 
or alloy of lead and copper which is to be applied by immersing 
the sheet in a bath of molten lead, or of lead alloyed with copper. 
This process may also be effected without the employment of 
the battery above-named by dipping the sheet in a solution of 

" chloride of zinc to form the flux before coating with the molten 

" jnetal. 
*' In coating articles of copper, zinc, or any of their alloys, the 

'* first process, namely, scaling, will be dispensed with, simple 

" cleansing by means of a bath of aquafortis being employed in 

" its stead." 

[Printed, 4!d. No Drawings.] 

A.D. 1861, February 8.— N» 317. 

BANKS, Thomas, and MORGAN, Thomas. — " An improve- 
" ment or improvements in coating sheets or plates of iron with 
" lead or tin, or alloys of lead and tin." 

" Our invention consists in the use of rosin, either alone or 
'' mixed with tallow or palm oil or other fatty matter, or with sal 
" ammoniac or other flux, in place of the flux or layer of grease 
'' ordinarily put on the surface of the melted metal in which 
" plates or sheets of iron are immersed to be coated." 

The rosin is confined to that portion of the surface of the bath 
at which the iron sheet is immersed. According to one method, 
the rosin is confined in a box " having long narrow openings at 

top and bottom, through the upper of which openings the sheet 

or plate is introduced into the rosin ;" the said sheet passes 
^ozn the lower opening in the box into tlie botVi oi xsvalt^d metal. 
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the lower opening being '' just immerted in the melted metal ;" 
the rosin ib preserved in a melted state by means of a steam casing 
that surrotinds the box. According to another method^ the bath 
is contracted in width near the top, and the rosin occupies this 
contraeted portion. A third plan consists in using a bath with a 
partition extending across the top ; the melted metal on one side 
of the partition is covered with rosin, and on the other side it ii 
free from rosin. In the first two arrangements the plate is " passed 
*' into and withdrawn from the melted metal through the rosin ;" 
in the third arrangement, the sheet or plate may be introduced at 
the part of the bath which is covered with rosin and withdrawn at 
the uncovered part of the bath, or the plate may be afterwards 
plunged into the uncovered part of the bath. 
[Printed, 4d. No Drawing.] 



A.D. 1861, Februaiy 12.— N« 363. 

PARKES, Albxandbr. — (Provisional protection only.) — *' Im- 
** provements in electric telegraph conductors." 

When the conductors are composed of copper, in order to 
increase the conducting power, in place of drawing or rolling 
out a rod of copper to the desired size and section as heretofore, 
I employ one or more tubes, and place them one within the 
other, generally filling the centre with a solid rod of copper. 
I then extend the same by drawing or roUing ; and when using 
silver in combination with copper as a conductor, in order to 
increase 1^ conducting power, I prooeed as follows : — I place 
" a tube or rod of silver within a tube of copper, or I introduce 
** several tubes or rods of silver into an outer tube or tubes of 
** copper, or silver and copper may alternate. These are then 
drawn or rolled down to the desired extent, the object being 
to obtain silver within copper, and in place of the silver being 
prepared separately the tubes or rods introduced into copper 
tubes may be first eleotrotyped or coated with silver bdbre 
introducing them into the outer tube of copper; or copper 
may be deposited on to silver, and in that condition drawn 
*' or rolled. It is desirable that the copper and the silver used 
** should be as pure as may be, though the same may be alloyed 
'* with each other, and to some extent with other metals." 
[Printed, 4d. NoDmwingi.] 
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4 PLATING OR COATING METALS WITH METALS. 

A.D. I86I, March 7.— N» 679. 

EVANS» Thomas William. — '* Improvements in telegrapliic 
'* cables." 

In constructing electric telegraph cables a conductor is employed^ 
which is composed of several wires drawn^ at one operation, from 
pure metal. 

'' Upon the cylindrical conductor thus prepared I superimpose, 
'^ to guard against the possibility of any defects in the metal, 
'' by means of a galvanic battery, and a bath containing either 
'^ copper or gold in solution^ a slight coating or plating of pure 
'' copper or gold (the latter I prefer). By thus presenting a 
'' surface of absolutely pure metal the facility of electrical trans- 
'^ missi<$n is sensibly increased, whilst the danger of any chemical 
'^ action upon the conductor from the contact of the insulation 
" is entirely avoided.'' This metallic coating is used for ^* sub- 
" marine and ordinary telegraph cables." 

The insulation of the above-mentioned cables is accomplished by 
means of three distinct coats, '' an interior one of pure caoutchouc, 
'' a second of gutta percha, and a third of caoutchouc." 
[Printed, 4cl. No Drawings.] 

A.D. 1861, March 13.— N« 619. 

CIMEG, John. — '' Improvements in silvering glass and other 
*' surfaces." One application of this invention is to produce a 
sheet " of plated copper." 
To carry out this invention " a mixture of ammonia, nitrate of 
silver, with a solution of Rochelle salt (tartrate of potash and 
soda)," " is applied to the surface of glass to be sUvered, and 
" after a short time the silver is deposited on the glass as a bright 
" film." " When dry the silvered surface is varnished." 

" When a surface of glass has been silvered as above described, 
" a layer of copper may be deposited over the silver by the 
'' ordinary electrotype process, or otherwise, as is well understood. 
'' I do not, however, prefer to do this when the object is to obtain 
'^ a silvered glass, but in some cases I deposit a considerable 
*' thickness of copper on to the silver, and then strip the copper 
and silver together from the glass, which will be done with 
facility when the coating of copper is thick. In this manner 
a sheet of any size of plated copper may be produced, plates 
*' of other non-absorbent materials (which will not act chemically 
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PLATING OR COATING METALS WITH METALS. 6 

" on the fUver solution) may be coated with silver in the 
'' same manner as plates of glass. When it is desired to give 
" a metallic and conducting surface to an article which it is 
'' desired to electrotype, say, for example, a medallion of wax or 
'' gutta percha, I silver it as already described, sufficient of the 
" silvering mixture being employed to cover every part of the 
•• surface." 

[Printed, 4<<. NoDnwinffi.] 

A.D. 1861, March 22.--.N- 726. 
GRAHAM, Jamks. — {ProvUional protection only,) — "Improve- 
ments in preparing and annealing iron wire." 

This invention has for its object improvements in preparing 
and annealing iron wire. For these purposes coils of iron 
" wire as they come from the wire drawer are heated in a reverbe- 
" ratory furnace, atmospheric air being excluded as far as it oon- 
" veniently can be, and when the wire is at a low red heat it is 
" withdrawn firom the fiimace, and immediately plunged into a 
** solution of galvanising refuse, called by some sal ammoniac 
** skimmings or sal ammoniac dross, such solution being pre- 
pai'ed by boiling such dross or skimmings, or in place thereof 
a solution of carbonate of potash or soda, or of caustic potash 
** or soda, or chloride of sodium, or water may be employed. It 
** is preferred that the solution should be in a boiling state, but 
** it is not essential that it should be in a heated state for all the 
solutions. When the wire is to be again drawn, after the 
annealing, the wire is well washed in boiling water, and dried, 
" then drawn. When the wire is to be coated with other metal, 
" it is desirable to retain the wire in the solution used, as above 
'* mentioned, for quenching it, and to boil the wire therein for 
** some time before passing the wire into the melted xino or other 
'* metal used for coating." 
. [Printed, 4<<. No Drawings.] 

A.D. 1861, April 26.— N«> 1066. 

MARSHALL, John.-*" Improvements in preventing the ftraoture 
" of metals from crystaUisation." 

" My invention consists in coating, covering, or surrounding 
" all metals, whether simple or compound, which, when in use, 
" are in a state of motion, accompanied by vibration from per- 
" oussion or any other cause, with a coat or covering of a simplo 
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6 PLATING OR COATING METALS WITH METALS. 

'* or compound metal^ or other material of a softer nature than 
^* that of the metal to be protected from crystallization, and in 
'' again coatings covering or surrounding the core, protected as 
'^ described, with any metal that may be thought fit that is hard 
" enough to form the frictions! or outer surface.'' 

In applying this invention to a railway carriage axle, a rod or 
core of wrought iron or steel has screw threads cut upon its ends ; 
a tube of larger internal diameter than the diameter of the rod is 
slid over the rod, and a coat of soft metal is run in between 
the rod and the tube, " both tube and core being raised to a 
'' temperature equal to that of the melted soft metal/' Suit- 
ably-shaped nuts are kept screwed upon the above-mentioned 
screw threads during the cooling, and the contraction of the tube 
'' sets and binds all tight." 

When the invention is applied to shafts at the bearings only, 
the outer hard metal tube is fastened to the core by means of 
under cut collars. Having put the tube in its place in the rebate 
of the collar already fixed, the soft metal is run between it and 
the core, and the remaining collar is shrunk on hot. 

Other applications of this invention are set forth. 
[Printed, 8tf. DrawinK.] 

A.D. 1861, May 13.— N« 1214. 
BELL, Thomas. — (A communication from Louis Le Chatelier,) — 
'* Improvements in the decomposition of the compounds of 
" aluminium and in coating metals with aluminium or its alloys." 
The anhydrous double chloride of aluminum and sodium is 
melted, and the electrodes of a galvanic battery are suitably placed 
therein. The article to be coated forms the negative electrode, 
and the soluble positive electrode may be of aluminiun or of a 
composition of carbon and anhydrous alumina. ^' This composi- 
" tion is compressed in a mould of a cylindrical at other suitable 
" form, then calcined in a close vessel before being used. This 
" process produces the chloride of aluminium, with the chlorine 
" which is disengaged by the action of the electric current." 
** When a positive electrode composed of carbon mixed or not 
with alumina is employed, small pieces of carbon become 
detached during the operation and soil the bath; to remedy 
this the electrode may be enclosed within a porous earthen 
vessel, which is placed in the bath containing the double 
'* chloride." 
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PLATING OR COATING METALS WITH METALS. 7 

The electrolyte may consist of a mixture of the above-mentioned 
double chloride with cryolite or of cryolite alone \ these electro- 
lytes, however, are only fusible at a high temperature. 

" A deposit of aluminium on copper having been efiPected, if 
** the piece be heated at a suitable temperature, the alumina and 
" copper combine and the surface of the piece of metal will be 
" converted into a bronze of aluminium." 
[Printed, 4d. No Drawinfirg.] 

A.D. 1861, June 12.— N° 1503. 

CALLAUD, Jean Abmand. — '* Improvements in the construc- 
" tion of electrical piles." 

One of the galvanic arrangements set forth in this Specification 
may be " used for gilding, and all operations within the range of 
galvano-plastic dissolvants, by electrical means." 
'* The modifications and improvements which I have made in 
the elements of piles have for special object " [object ?] " the 
suppression of the porous vase separating the saline liquids 
and obtaining constant current without the necessity of so 
" often renewing the elements and the alimentary and stimulating 
*' liquids ; also the application of these elements to all sorts of 
*' uses, either for telegraphs, galvano-plastic operations, gilding, 
" or electro-motors." 

In charging the arrangements treated of, the heavier liquid, 
whether it be the sulphate of zinc or the liquid nearest to the 
negative metal, is first poured into the containing vessel, and the 
positive or negative metal, as the case may be, is placed therein ; 
the solution which is the other liquid component of the battery, 
is next carefully poured on to the liquid already supplied, and the 
other metallic plate, suitable to the solution used, is placed in this 
upper liquid. 

An arrangement described in the Final Specification and 
specially adapted to electro-gilding, consists of "an openwork 
" cane basket ** " in which are placed the metallic ingredients 
" which are to be dissolved by the galvano-plastic process." The 
article to be coated rests on the negative plate of the arrangement 
and liquids suitable to the operation required are emj)loyed. 
Another arrangement, also described in the Final Specifica- 
tion and suitable for similar operations, is furnished with a 
pa^ition« 

[Prtntod,U Drawing.] 
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8 PLATING OR COATING METALS WITH METALS. 

A.D. 1861, June 18.— N«> 1667. 
NEWTON, William Edward. — {A communication from Oeorge 
Beardslee,)—" Improvements in electro-magnetic engines." 

Ut. "In the frotteur wheels of magneto-electrio or electro- 
" magnetic engines," " making the bearing surfaces of the two 
'^ conductors (which bear upon and act in combination with a 
" wheel composed of metallic segments separated by insulating 
'' segments) of greater extent than each insulating segment, io 
" that one metallic segment shall not pass fh>m contact before the 
*' next comes in contact." If the terminal wires of the helices of 
the above-mentioned magneto-electric or electro-magnetic engines 
*' were directly connected to close the circuit," *' as required for 
use, say with a vat interposed and containing a solution for 
electrotyping," it follows " that no beneficial e£Pect could be 
produced, because each succeeding impulse would undo what 
" the preceding had done. Now by the arrangement of the 
frotteur plate the impulses which are alternately induced in 
opposite directions are thereby resolved into one and the same 
'^ direction." The purpose of this part of the invention, is to 
eliminate a continuous current from magneto-electric or electro- 
magnetic engines, that is available "for electrotyping or other 
" purpose requiring the current to be in the same direction as if 
** induced by a galvanic battery." 
2nd. " Connecting the cores of spools, coils, or helices in mag- 
neto-electric engines by a ring of soft malleable cast iron, or 
wrought iron." The said cores can thus act successively, in 
pairs, as closed armatures. 
[Printed, 1«. Drawing.] 

A.D. 1861, July 16.— N* 1774. 
TAYLOR, Rbbs, and PRICE, Thomas. — "Improvements in 
" the manufacture of tin and terne plates." ^ 

" Our improvements commence at the end of that stage of the 
" process after the use of the ' washman's ' pot, and is as follows : 
— ^After the operation at the ' washman's ' pot the plates are 
passed on to another pot, which we call the ' finishing ' pot. 
" This pot contains a mixture of tin or terne metal heated up to 
" the melting point, and having its surface covered with fat or 
" melted grease to retard oxidation. Within this pot we place a 
'^j?air of rolls bo diapoaed as to work withm the m.etal, and 
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PLATtNO OR OOATINQ MKTALS WITH MBTALS. 9 

" itnmerMd to luob a depth that the line joining the oentrei of 
" the rolle (that ie, the line of preieure,) ehall be juet a little way 
** above the surfkoe of the melted metal." **The rolle have the 
" usual means for increasing, diminishing, and regulating the 
** pressure, and underneath them are fixed guides or ways for 
'* the purpose of conduotltig the plates between them. The plates 
" after leaving the ' washman's * pot as passed into the last- 
'* mentioned finishing pot, received into the guides, and passed 
*' between the rolls, which are driven by suitable power, and are 
" then removed by tongs ur other suitable machinery. The 
" action of the rolls when so disposed and arranged in the tin or 
terne metal is such as to spread the metal equally, smoothly, 
and thinly over the surface of the plates, thus obviating any 
future operations, and enabling us to use more lead with 
the tin, to dispense with the use of a large quantity of grease, 
'* and to make larger plates more quickly and eoonomically than 
" at present.*' 

ttH*tni(Ht, 4il. No Drawtititt.l 

A.D. 1861. July aS.-^N" 1868. 

KELLY, RonttAT, and 8HAKEHPEARE, JoMN.-(ProviWofia/ 
protfoiion on/y.)— " New or improved machinery to be used in 
'* the manufacture of tin plates and terne plates, and iron plates 
*' coated with lead." 

1st. A machine for cleaning the iron plates prior to their 
imntersion in the bath of melted tin. >— Three pairs of rolls are 
placed horiiontally i the first and third pair are guide rolls and 
each roll of the middle pair has a brush on its cylindrical surface. 
A hopper containing sand and water ** is situated over the upper 
'* roll of the middle pair," and the lower roll of the said pair 
" dips in a trough also containing sand and water." During 
the action of the machine both sides of the plate are scoured by 
the above-mentioned brushes, and, as the plate leaves the rolls, it 
passes between certain fixed brushes, *' and is thereby cleaned of 
'* all adhearing sand." 

3nd. A machine for cleansing the plates firom grease and po« 
lishing their surfaces after they are tinned.--Nine pairs of equal 
sited wooden rolls are situated horiiontally ) the odd pairs are 
guide rolls and the even pairs cleansing and polishing rolls. The 
first pair of cleansing rolls is covered with oarpetlngi the oiW 
oleansing rolls are covered w\i\\ aW^aVXwt >«\>^ ^^ ^^^^^ K)i<&.v 
A wipw of carpeting li placed Vn fiwnl ol Wv'^ i«^^ 'Q^ \?^^^«k^ 
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10 PLATING OR COATING METALS WITH METALS. 

another wiper of sheep skin at the end of the said series. Each 
pair of cleansing rolls has a hopper to supply "sharps/* and 
between each pair is a brush to brush them off. The plate, being 
passed through the first wiper into the machine, comes away 
from the last wiper thoroughly cleaned and polished. 

[Printed, 4d. No Drawings.] 

A.D. 1861, August 14.— N« 2023. 

BROOMAN, Richard Archibald. — (A commumcation from 
Martin Miller,) — {Provisional protection only,) — ** Improvements 

in coating wire with copper, silver, gold, or other metal or 

alloy, in order to prevent oxidation." 

The wire is conducted into and out of the electro-depositing 
bath by means of certain pulleys ; it then passes through water 
and is dried and wound on a roller. The first pulley is said to 
be connected to the " positive pole " [negative pole ?] of a gal- 
vanic battery, and the coating metal to the "negative pole" 
[positive pole ?] of the said battery. 

The copper solution consists of carbonate of copper dissolved 
in an aqueous solution containing ** cyanide of sodium (cyan-kali)*' 
[cyanide of potassium ?] and carbonate of soda or potash ; the 
said alkaline solution is boiled, " the carbonate of copper is then 
" added, and the mixture is kept boiling until strong ammoniacal 
" vapors are given off 5 the mixture is then removed from the 
" fire and allowed to cool, and when cool is fit for use." 

" For silver, I dissolve silver in aquafortis, and dilute with 
" water ; into the solution I pour slowly a solution of common 
'^ salt. The precipitate obtained is then mixed with a solution 
** of cyanide of sodium (cyan-kali)." 

" For gold, I dissolve gold in aqua regia, and evaporate to dry- 
" ness, and the residue is mixed with a solution of cyanide of 
** sodium (cyan-kali)." 

The foregoing examples will be sufficient to enable a chemist 

to prepare a bath or solution for coating wire with tin, brass, 
" or any other suitable metal or alloy." 

CPrinted, 4d, No Drawings.] 

A.D. 1861, September 6.— N° 2213. 

BENNETT, Frederick. — *'An improved method of coating 
'^ ^Ae Interior surface of l«ad and lead compoaitloiv pi^ea with tin 
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'' My inymtlAmi rtlatoff to iliofm Uftd or Uftd oompm\i\an |Hpeii 
** whUih AT* miiiiufiietumH by hydnuUo pfmun, and (umdinU In 
'^ fofmlnif th« eora or mnridHt ov0r or round which tho pifie* tro 
'' f</rm«4 boUow or tabular, and in cauaIrik ibo tulxs or holbir 
" in tbn nwndfAl to c/inimunicate witb n, rmwvolr or Aiipply of 
** tin Of alloy of tin, tlm l<ivel of wbieb in maiiitAined nt auoh a 
" point that th& tin will Junt r;v(!rilow tlm lip or upp«r md of tbe 
** tubular marulril, \n tb<) ItnaUin tubo iw fornti^d ov(;r the hollow 
*' core or mandril, ua it receive* a uniform coating on the interior 
** of the tin or tin alloy, which in kept fl<iwin|< over the lip of th« 
" mandril," 

** IJpon the hydraulie prewM being «et in motion, lea<l In (oretul 
** up betwMm the di« " '' and the mandril in the ordinary manner \ 
** when the jHpe reaehe* the lip," ♦* lir|uid tin Im «preial over ltd 
** internal nurfaoe, and tlm eoated pipe paAHKiii on tri the aolid 
** |)ortion of the mandril, the IaukI and tin become (^troioUdateil, 
** and the ftniahed pipe ia carried away in the ordinary manner." 

A,U, \m\, November 6. -N^l^ZW. 

BOl/Hl'lKLl), (Isoaoff ToMUwaow,— M fiomtnunimHmi from 
Jabeg FJlin Waloott.)^-** Irnfrrovenujiita in elw^ro-phitin^j or (Uh 
** poaiting metald." 

A f)roce«« ** by which coj)p<tr may be deposited on ttnd nmde to 
** ailhere to tiie Nurfacc of iron and r>ther metaU, soluble in auU 
** phuric a/4d, with^mt the u«e of aulphate or cyanide of eop{)er, 
** and wbieh aball be Umm expeuiive than whitre either of theM 
*♦ iKubNtancea are uiied, and aUo Utjti from " poi»onou» effect*, ** la 
** a great detiderairum in the futU, Thia desideratum \% attainedi 
'* and the before-mentioned inconvenieneeN, aa *vell an the great 
'* eypenae heretfifore incurred are avoided l)y theimiwoved proeeia 
" whi/ih I will now proceed ni/ire particulary to dewcribe, 

** A Noluti/m of fu^Hsd cyanide of potatfia of great utrength la 
** employed in connection with a [lowerful galvanic eurrent ( into 
*^ the cyanide of potaaM bath there are plunged, in the firNt 
*' place, two metal platea, the one cli iron and the other ot clipper, 
** and the tenninala t^ the battery are eonnected with the platen. 
** Wlum the c/>ppef eommencea to be freely depo»it«d on the Irmi 
" phite tbi« plate la removed, and the article to be covered with 
*^ copper »ub«tituted for it, being wireiilarly couuecUd hc^^Vw ^^^^ 
** battel^ Urmifm)/' 
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The solution is worked hot> and one cell of a Bunsen's batteiy 
is employed to charge the liquid with copper. Considerable gal* 
vanic power is required to commence the deposition of the copper 
upon the iron, but after that^ " it is simply necessary that the 
*' surface of zinc in the battery be about equal to the surface on 
'' which the deposit is being made.'' 
pPrinted, 6(2. Drawing.] 

A.D. 1861, November 23.— N« 2944. 

WEEMS, John. — '' Improvements in the manufacture of metallic 
*' tubes, and in coating or plating metals." 

1st. " The manufacture of metal tubing.** — Zinc tubes, made 
either by overlapping and brazing the contiguous edges of zino 
strips or by means of a die, are '' coated or plated with metal, 
" which is done by immersing them in suitable chemical solutions, 
'' and precipitating the metal or metals with the aid of a galvanic 
" battery ;'* the zinc cylinder is annealed " preparatory to form- 
" ing the same into tubes, and with a view of rendering the metal 
" ductile.'* 

2nd. ''The coating or plating of zinc mouldings, headings, 
'' astragals, brackets, and other struck work.'* — ^The zinc is 
annealed or worked in a heated state, and '' in the subsequent 
" treatment of these details the surfaces may be plated with dif- 
*' ferent metals, and these, with the combination of colour, afford 
'' a wide scope to the decorative artist.'* 

The processes indicated herein are also applicable to the decora- 
tion of furniture, picture frames, gaseliers, and to the production 
of window blinds; in the latter case perforated sheet zinc is 
electro-silvered or electro-gilt, or both, and thence damaskeened, 
colomr may also be combined with the metallized surfaces. Sheets 
of zinc coated with metal may be used in the construction of 
cisterns. 

3rd. ''The manufacture of chemical and other vessels." — ^The 
said vessels are made of zinc, or of a zinc alloy, and they " are 
subsequently rendered acid-proof by coating them with any of 
the metals or metallic alloys which are capable of being pre- 
cipitated by galvanic agency or other equivalent means." In 
some cases a transparent varnish maybe employed to protect "the 
" plated surfaces, so to prevent the tarnishing of the metallized 
" surface." 

OMnted,4d. ^o l>niwiiigs.] 
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A.V. m\, t)$mnhw I^Jf" fK)74. 
VKAHNi Thomam, ftfid cox, Tmomam, Jtin.-^(l'r^;ff/W/m«/ /yr<)* 

" (Kmitft^ or flnbhlrt^ ttf ih6 »ifiiflh#ffi« ribfi, iktiA (ti\m rnnUl 
'' p(;riioii» itt iinibfollMi und piu'iMoli." 

Otir Invdfiiloft (lOfiiliU In ih« ftp|i1l«ftilim U) iti0 Odnilt)^ id* 
" 0ov«rlniK (b/ tht ftifonoy (if «1«(fifioily) of ilm mniftl p(iril<m« of 
" UffitirolliMi ftftd pftriMNfU with iin or ulloyii itmi will ronrfllx mix 
'' ftttd Miml^ftffliiU with tlfi« «o M not fimUifliillx io nlf^ot ihfl 
** wlilifl or tiri^hi nolotir rmitiriil to tin »o (liipoili«d« n«v«rih«l«iM 
" w« ptirpoMitiAt tin ihttU form ih« prlndpftl bMt of our dirpoili, 
** Tb0 m«iftl poriiofii of umtir«llii« ftti<l purMolM ihui irwkisA will 
" prAierii ft cilMfif fi«At ftpp»ftriino«« atid tuti lUfilo io oorrod« or 
" o)fl(1ltt«« M ih« Iron and ii««l poriioni of »uoh ftril(il«i Me now 
" ititijuoi io." 

fPrlHi«df4r/i }^(y DfAwttiffMil 

MKAHItfKi niOMAittii^-" lmprov6fn«niiln ihe irenim^ni, pr^pitfii- 
" iloni ftnrf oomblnnilon of fneiulM \im\ twf ilienililn^ ihlps 
*' iknt\ nmrlni iriKiilonii iilio for fwitinf^ tnilldln^iy And (Hiter 
** purpoiUM," 
Ui. II10 ftppllottilon of ftrnftt^iimttitid iiin((, or of iimiil/|iimfti«d 

f|ttlviinlii(«d IroOi Ui ilie fttiove'^^meniloned purpoi«s.— Thit Mlno li 
mm<4rii«d In » tmili of dllni« Molphurlo ttdd "In whiolt n poriion 
" of nierour/ li iilio pltmiV* ib« fnttroury l« ih«n rufibcd ov^r ih« 
iino nurtiK^e wlili 11 oloib« ilift plnie (tf tttim Mi\oh of kIiio Milll 
b«ln^ ifntn«ri«d in ih« \mi\\ 1 when ilio unKilgiitfmiioti l« (?ompl«ii»« 
ilid i»K(^nn of ffteronr/ li removed find ifi« pr^pMeA ttltio lot rend/ 
for tiMo. " When ilm Mino or oilier meidl mo prepured ie applied Ut 
" ifie nheftililnK of MitlpMi I pl^te n p(;rii(}n of oopper« i«iiher In 
'* pAriUl (rr fttiMolnie donimfi wlih li« In nmh a mAnner am in pro- 
" (\um A weAk gAlvAoio oir((uif'« ilie uitm^iU of ilie ourrerti tieln^f 
♦♦ deiertnlned liy ilie relAtlve prop(rrilon« of tlie two metAle mi 
" employed/* 

Um\, " A meiliod of ktteplfi^ ilie ti(Hi(mte of Iron MlilpM(»rveMMele 
** HeAn I7 ilie ApplieAiloti of mwh proporilonn of ri(»pper io iheir 
" IniernAl or e^iemAl durftioe Ae idfAll OAnne a w««kk^,<i^VM^\\SK^>(^vs^N. 
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but not sufficient to exercise a destructive influence upon the 
metal of which they ^ composed." 
[Printed, 4d» No Drawings.] 



1862. 



A.D. 1862, February 11.— N» 359. 

JOHNSON, Richard. — " Improvements in welded wires used 
" for telefifraphic and other purposes." 

" My invention has for its object the strengthening of those 
** joints which are produced by welding, and the maintenance of 
** a continuity should the welding give way. These advantages I 
" propose to attain by protecting the said joints with a metal 
" covering, and this I form by winding wire or other such mate- 
'^ rial around the joint, so that should the welding break, the said 
" wire will still constitute a connexion or conducting medium. 
'' By a subsequent process of galvanizing the whole becomes 
*' soldered together." 

The Specification describes, and the drawings show, flat wire 
coiled around the welded joint and for some distance on each side 
thereof. " If desired, in order to gain additional strength, I gal- 
vanize the whole by the usual process. By the above-described 
arrangement the junction of the wires is materially strengthened, 
and one object of my invention is thereby attained ; but sup- 
posing that the said wires separate at or near the welded part, 
" then the protecting wire " " will be drawn out in a spiral " 
[helical ?] " form," " and the continuity will be preserved, so as 
to afford the conducting medium required for telegraphic 
purposes. 

My invention is, however, also applicable to other cases 
in which welded ^wires are used^ such, for instance as wire 
" fencing." 

[Printed, 6d. Drawing.] 

A.D. 1862, February 22.— N» 469. 

CHAVASSE, Horace, MORRIS, Timothy, and HAINES, 
George Battison. — " An improvement or improvements in the 
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" nanuANiHtfe And ornainentttion of mttAltio bodctcMMk, JpMfl of 
" which IN ttlio applioftble to otb«r aiiioUi/' 

Itft. *' Tho iirepftHnfT i^n<i oo«tin^ iron with tin or lead, or both 
" oombintdi and afterwardN eleciro*dr positing upon the Mune 
" briMNi broiMMii (lortitan silver, tn«tal, or other tnetalHo alloy, 
" and raanuiSaoturing tfitoh iron either before or afW it ie no pre- 
" pared ** into the above^aontioned articles. — Tho iron is first 
freed frmn scale, ^lassed " through a draw bench plate,'* coated 
with tin or lend, and again passed "throuKh the draw bench 
** plate;*' it is then bright and in a condition to receive the 
electro-coat. 

2nd. " Using xino either u}H)n or an a substitute for h*on, and 
" producing thereon a surface " " for the reception of * an eleotro- 
coat.'*-'i1te iron rods are oovere<l with sheet ainc, " tho edges of 
" the xinc bohig weU soldered together either before or after being 

pla(^ed u[)on the iron ;** the covered iron nmybe <1rn.wn "through 

a draw bench plate i" the rloctro-deposii may then be a[>plied. 
The tubes may be made of xinc or alloy and electro-coated. The 
oast ornaments are made to unite the rods or rails and are then 
eleotro-coated. Klecttfo-ooated sheet metsl may bo used for the 
ornaments. 

')rd. Tlio application of elootro-ooatcd " stamped, spun, or 
" drawn xino or shoot tinned ornaments '' to increase Uio sixe and 
beauty of the above-mentioned articles. — HhoU ornaments, made 
by the above operations in two or more parts, are soldered together 
and suitably fitted in tbeir jdaoes) they may be electro-coated 
either bt^fore or after fixing, an<l finished by lac(ptering, burnishing, 
or polishing. Tho cavities may bo filled with gypsum or any 
similar substofnce. 

[PrUti^d, 4(1. Ko Drawings.;) 

A.D. iHfla. March Ua.— N" 807. 
HKNRY. MfCMAKii. ^ (il (lomffiuniaaHm from ihp ** HoeUt^ 
** Ciiiffnpt pw$ pifitn $t Compaffnifi,**)-^** Improvements in kilns, 
" ovens, and furnaces.'' 

1st arrangement.--1'he kiln is constructed with a fi ocn*. which 
has numermts Inlet holes. In the arrangement for cooling, " open- 
" Ings with moveable covers are formed in the sides and roof for 
" the passage of air.'* 

2nd arrAiigement.'-'One of the farnaoM itvavX^ ^A^crt^vtv^Njc^K^c^^ 
arrangement, ih»oribei In th« Fluii Hv^c^Skft^Mvwv^ ^xv^ >^\v>Nrtw 
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in the drawings, is ''for coating iron with fusible metal." The 
vessel containing the molten metal is open at the top, and rests 
on a bridge or arch within a chamber, the sides of which slope 
inwards towards the top. The fire-places are shut in by air-tight 
doors. The ash-pits are closed by plates, in which are air-tight 
doors, famished with cocks, valves, or like contrivances, ''which 
" afford the only means whereby atmospheric air can obtain 
" access to the fire, so that the draft may be regulated with pre- 
" cision.'' There are two fire-places, one opposite to the other, 
they are underneath the bridge or arch ; their flues are at each 
angle of the furnace, and lead into the above-mentioned chamber ; 
there are also flues midway between those at the angles of the 
furnace. " These flues are fitted with valves or registers." The 
heated products of combustion pass through the flues at the angles 
into the chamber, and thence through the midway flues into the 
chimney. 

3rd arrangement. — In this kiln the products of combustion 
enter the main chamber at the upper part of the materials, pres- 
sure is maintamed upon the products of combustion, and the said 
products heat the materials temporarily placed in the hopper or 
shoot that charges the main chamber. 

[Printed, U, Qd, Drawings.] 

A.D. 1862, March 24.— N« 815. 

MOREWOOD, Edmund, and WHYTOCK, Andrew.—" Im- 
provements in the process of coating metals, and in the 
apparatus employed." 
A mixture of rosin and tallow is employed " as a flux on the 
" surface of melted lead or tin or alloys of those metals," " by 
using two or more coating baths worked in connection by the 
aid of machinery, which causes the sheets to pass from one 
bath to the other whilst in the process of coating." The above 
mentioned mixture is also employed " on the surface of alloys 
" of lead and antimony or bismuth, with or without tin, and of 
" tin or alloys of tin " when using rollers to assist in the coating 
process. By means of suitably-placed rollers, in combination with 
guides or an endless chain, the end of the sheet which goes into 
the metal first is caused " to come out first from the melted metal." 
When zinced iron is coated with such an alloy of tin and lead as 
meJts at a lower temperature than zinc, the bath containing the 
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alloy is divided by a bar, lo as to cause the sheets to enter on one 
side of the said bar and to make their exit on the other side ; tin 
or its alloys may be worked in a similar manner by means of 
rollers or guides ; the speift flux mixed with sal-anmioniao is 
used on the surface of the above-mentioned easily melted alloy. 
A roller or rollers in combination with guides conducts the sheets 
from the first to the second coating bath. " Sometimes we use 
" hollow tubes penetrating or running into or through the bath 
" of coating metal in order to convey the heat of the fire 
" more advantageously to the coating metal than in the ordinary 
" mode." 

In the above processes rosin alone may be used instead of 
rosin and tallow, and the flux may be used on the entrance side of 
the bar or division of the bath only. 

No. 2235 (A.D. 1859) is alluded to in this Specification. 
[Printed, 4(1. Ko DrawitUfs.] 



A.D. 1862, April I.— N* 919. 

MADGE, Hbnry Jobbph. — " Improvements in coating iron 
'' sheets or plates to be used as a substitute for tin or teme 
plates." 

The invention has for its object to dispense as far as possible, 
and sometimes entirely with the use of tin for coating such 
metallic sheets or plates, and to employ instead thereof an 
amalgam or alloy of metals, which is much cheaper than tin. 
This amalgam or alloy, one of the prinoipal ingredients in which 
is antimony, is not liable to be injuriously afPected by the atmo- 
sphere, and will adhere firmly to the iron, and will consequently 
" protect the metaUio sheets or plates as elGPectually as tin, so that 
such sheets or plates may be used for many of the purposes for 
which tin or teme plates are now employed. For some pur- 
" poses I am enabled to dispense entirely with tin, and the alloy 
I employ for coating the plates is composed principally of lead 
and antimony. Bismuth, metallic arsenic, tungsten, zinc, or 
spelter may also be introduced into the alloy if desired instead 
of an equivalent quantity of lead, but their addition thereto is 
not absolutely necessary for the purposes of my invention, as 
** an alloy of lead with antimony alone, or with the addition of 
'' a small proportion of tin, will be fbund to adhsM'^V^ 5C^m^ 
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tenacity to the surface of the iron or steel plates^ and such 
coated plate may be beaten or hammered, and used for many 
*' of the purposes for which ordinary tin or teme plates are now 
" employed." 

The chief feature of this invention consists in the use of anti- 
mony as one of the metals in an alloy for the above purposes. In 
the Final Specification, an alloy of tin and antimony is stated to 
be superior to tin alone for coating iron or steel plates. 
[Printed, id. No Drawings.] 



A.D. 1862, April 17.— N« 1127. 

ABEL, Charles Denton. — {A communication from Henri 
Catherine Camille de Roulz and Anselme Louis Marie Fontenay,) — 

Improvements in the manufacture and production of certain 

alloys containing cadmium." 

The first series of alloys consists of silver with cadmium, or 
silver and copper with cadmium, and is applicable to wire draw- 
ing. The proportion of ingredients in the silver and cadmium 
alloy approaches that of the chemical equivalents of the respective 
metals. 

The second series of alloys consists " of gold with cadmium, 
" or of gold and silver with cadmium, or of gold, silver, and 
" copper with cadmium." Each of these alloys are malleable, 
ductile, and of a green or yellowish-green colour; they are 
applicable " to jewdlery and the manufacture of wire by drawing." 

" All the herein-before described alloys of gold or silver are 
'* applicable to the processes of covering or plating." 

" Mode of operation. — Each of the above-named alloys should 

first be carefully melted down in a covered brasque crucible, 

or in any vessel having a carbonaceous lining, and should be 
" remelted subsequently in an ordinary crucible, or by preference 
^ in a graphite crucible, together with chajrcoal or with resin dust 
" and borax. If, notwithstanding the precautions taken, it 
" should be found that a considerable proportion of the cadmium 
" has been volatilized, the alloy should be remelted a third time 
'' with an excess of cadmium, so as to bring it to the required 
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per-centage. 

* [Printed, 4(2. No Braw^ings.] 
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A.I), mu, Mtkf 'jHr-s** m>7. 

«M)ltNH()N, JoNW lliiirfiv.^"(^ pnmmimitmfifin ,frtm Chtirht 

" pIpfMi mhI In iH^ fi)t|tMm(inii ftinphtynd ihf^ln/* 
" Thu M«il(l invftttilitn mtMi^Ki in nn ImpffYvrit nytiiittn in' nioilii of 
of itttftln^ Of mmiinyi ihti intMor nfiil iixiifflfn* nurfM\m of IkikI 
{iif)iii« nmdfi \ty hydmuDrt ftr(ifHiMfii« und imtiNlniM of a ffumtllAr 
" tnodn Iff »p\Ay\n^ nm or tlutrf^ Uyf nt <rr mmilnKH of tin ttrpr ihd 
" tt'itd utirfftiMi of iltd (lipi*. NO rtM io ohfuin ronf Io^n of ftHfivrnt 
" ihidkttKMiHi AN (IdMlrml. IliU In iMMHintplUiiml \iy Uny\tm n, 
*' rtmpfvtAf (4 molU/in iU\ \)\Mm\ aIiovh i^hif tinning tftol. mi m Ut 
mi}tp\y iltiY titi iKuittiitnily thrrdto. 1*h«i ilit In U\iwt\ntmi\ Ui thu 
inturior of iltn pipn liy uti opiMiiii^ in iim nmndriU, wHInh regfti* 
Ifiti^N ihn (limitntrr of ilin niiniii. ih« lin txfltt^ ftpptM non* 
iltiuouNly AN fftii AN ilin \M\)(y \n mwlo, ctJUirr to i\w iniiirlor or 
<ixt<^rior ilitirwif.** '* Wy fhlN NyNf.«tn tlnnml tub^N tui^y \w oli- 
iAinmlof Any lml<filnli(i IrttKih. wlillnH try thuoriilnAfy inifthnd H 
" In ntHwnimry in nni tliA pl)Mi In mthvf to IntroflttiKt a fritNh mtftftly 
" of fin w\w\\ i\w HrNf. iN (iMpdttdiMl. 'i'lMiiltioktidNN of tlm tlntilnf( 
" ftff pipM nf All 4iAiniitifrN (IdpiindNi an h(iNilft-lN*fin*A niAiiNl. on 
ih»t nunifnir nf ooAiA or lAytTN oC tin wlilrth Art* Apptind on* (tv(fr 
i)i0 nthnf, And ointNmpifinily ilA(iillty In Alfordiid for Applying a 
(Htvprin^ m Htdn^ of Un of Any ihlokmiM dfiNlmd/* 
CI'rtnt'Md* 4<^. I^c DruwlHUN. t 

A J). 1H(W, .ruMoi;. N" 17H7. 

li(JNT< thmM. — " An iniprovmn«ni or improvrmtAniN itt lifouttlnK 
" or oolourinf( AdUduN of (fopp»r. or a11<7n of tHtppmr,** 

TU^M Invmtilott ootiNUiN in iroAiln^ iltit nuUi AriUd««i wiUi a nuIu* 
ilon of IddldorlilA of ptAilmint. 

Two NolnUonN Arrt prfipnrdd i one*, a wmk Aoluiinn for una Ai a 
lioUiofi tiAAi* itm (yUiAri A Nt^on^rtr Noluilcin for uu^ At a lownr 
h(<Ai. Tlt« ArtlDltm AfA Inmti^nNnl in a hot Noluilon of or^Atn of 
UrtAr. iliAn waaImmI in two inr tlif nn WA(<AfN» And irAnNforr«4 io ihti 
tn^ilinf^ Nolniion trf UdtitorldA of plAtinuitit An No(»n an a niArkid 
oltAtttfA ol (Mdour b obMirv»di ikiA AfiittU* Mfii mtutypd froiu it>A 
hoi inio flm (lool^r Aftd Niron^^dr N(duilon of tddtilf^ldn of pl»- 
tlnutn« And Are k(«pi iliAre unill ttut deiiriNl ooUtui U v>\vW^.v^^^\ 
lh«y AMI ib«/j wmthftd tnd dfUdi I'Ua dtimMyovk A \voinMHto^ 
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20 PLATING OR COATING METALS WITH METALS. 

determines the tint given to the articles. When parts only of 
the articles are to be coloured^ they are gilt or lacquered all over, 
and the gilding or lacquering is removed by burnishing or other- 
wise from those parts to be bronzed or coloured. The articles are 
then treated in the manner herein-before described. " This treat- 
'" ment is particularly applicable to ornamental articles, in which 
*' the ornament is in relief, all parts of the ornament being in the 
" same plane ; or to articles in which the ornament is sunk, the 
'^ ground or unomamented part being in relief, and in the same 
*' plane." 

Although the above-described method is preferred, one solu- 
tion may be employed instead of two, and a cold solution may be 
employed instead of a hot one. The strength of the solution 
may be varied. 

[Printed, 4d, No Drawings.] 

A.D. 1862, June 28.— N'* 1896. 

BESLAY, Charles. — " Improvements in galvanizing or coating 
'' metals by electro-chemical agency, and in apparatus connected 
^' therewith." 

My invention relates to improvements on a former Parent 

granted to me, and dated January 12th, 1859, No. 103, for 

coating or covering metals by electro-chemical agency, and 
" consists in the galvanization of metals, more especially cast or 

other iron and steel by indirect means at the ordinary tempera- 
" ture with non-concentrated solutions, which I term galvanization 
** in a cold state." 

The inventor first electro-coats the iron with tin, and afterwards 
with the desired metal, tin forming the intermediate metal as 
possessing powers of afi^ity in relation to the iron and the outer 
metal superior to any other intermediate metal ; thus the exterior 
metal — ^lead, zinc, copper, or other — coats the iron indirectly and 
by means of the affinity of the tin. 

The battery consists of a *' single element " composed of a 
leaden vessel, the bottom of which is provided with a thin sheet 
of copper ; a zinc plate is laid horizontally on to the copper plate, 
wooden rods being placed between. ''There is no diaphragm, 
** and one pile of tl:ds arrangement equals 12 to 15 elements of 
^' Daniels." 

In the depositing baths the inventor's object is not to form 
eMer stannates, zincates, or plombates/' Wl \iO '^todukn^ ^Mb- 
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nh\in, "whether of an alkftliiie or ioidulated n»tttre, which are 
*' f ttNier to maintain in a lolublo itate in ilightly concentrated 
'* nohitioni." 

\yr\nUd,44, 17o DniwinirN.I 

A.D. \H(\2, August h— N« 21H3. 

NURHR, RoniBRT, and NURHK, David, the younHfer.— " An 
" improved annealing [)ot." 

Iliiff Invention rnlatrn to " the mantifactnre of annealing poti 
'* intefided to f>e uied for annealing platen or nhwinof iron to be 
aft(*rwardi coated or aovwfii(\ witii tin, or an alloy of tin and 
lead, and termed by tin plate manuftbotureri ' tin plate.' " 
litis invention conNiiifl in makinf( "the annnalinfc pot" of 
wrought iron instead of oast iron, " and also in tnal<inf( the pot 
" double, that is to say, as two oases, one fitting into the other. 
" Hy these means the metal will expand and ccmtraet without 
" sustaining injury, and the air will be effectually excluded from 
" the plates therein." 

The Hpeeifioation describrs, and the <lrawings show, a nase of 
wrought iron formed in one slieet, and rivetted at tlin tnittom to 
the end or bottom pieoe. Another ease of less tliiel<ness Ats 
loosely into the above-mentioned oasn, and is seamed instea<l of 
rivetted. " I1ie aforesaid wrought-iron oases may be made of the 
" commonest puddled iron." The end of the exterior case, 
" when worn, may easily be replaced by another piece of sheet 
" iron." "We would remark that the outside case" "could be 
" used singly or without the inner case," "or the inner case could 
" be of wrought iron, and the outer case of cast iron, but we 
" prefer using the two cases as a double case, wholly of wrought 
" iron." 

ri'rlui«id,10(/. DrawtnK.l 

A.I). lHfJ2, August .'<0.—N« 2410. (♦ ♦) 

.fOIINHON, John Hicniiy. — (^ communioaUnn from Chnrlii$ 
Fran^niH LtiopolUOutlry.y-'** Improvements in coating or covering 
" metallic surfaces with copper." 

"'litis invention rektes to the coating or covering of wrought 
" or cast iron, linc, or other metallic surfaces with copper by 
" means of the magneto-electric or electro-galvanic itronessee 
" and consists in the employment iii c«i\a.V\\ v^vWm ^^tn\>^*<^* 
'' tJom/' or other compoeltlona of wv axii\o^Q>&.% Tv%\.>»'t.^V\^ 
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^' are applied by meant of a brush or other suitable method to 
*^ the metallic sur&ces to be coated with copper before placing 
them in the cupreous bath for the purpose of forming an inter- 
mediate coating between the copper to be deposited and the 
metallic surface to be covered or coated, thereby avoiding the 
deleterious action which arises frequently when the copper 
" is in immediate contact with the metal upon which it is 
*' deposited." 

The first of the above-mentioned compositions contains oopal, 
resin, minium, walnut oil, and "benzole or naphtha;" the second 
contains copal, resin, '' silica, or other suitable silicates," " boiled 
" linseed oil," minium, and "benzole or naphtha;" the third 
contains copal, resin, *' caoutchouc in solution," boiled linseed 
oil, " coal tar naphtha/' • benzole, and minium ; the fourth 
contains copal, resin, sulphur, walnut oil, benzole or coal tar 
naphtha, and minium. 

After applying any one of the above compositions to the sur- 
face of the metal to be coated, the said surface " is covered with 
*' powdered graphite " before being immersed in the cupreous 
bath. 

To repair any defects in the coating, a " solder " may be used 
which contains " galvanic copper," wax, copal, and resin. 
[Prmted, 4d, No Drawings.] 

A.D. 1862, September 11.— N« 2510. 

WHYTOCK, Andrew. — " Improvements in the construction of 
" coated and uncoated sheet-iron boxes, and in the mode of and 
" apparatus for straightening coated and uncoated sheet iron." 

In order to straighten the sheets that are required for the said 
boxes, or for other uses, they are passed between rollers " so set 
" with respect to each other, that they will by friction of contact 
" with the passing plate or sheet, cause it to move in a serpentine 
or wavy line," the deflections of which decrease " as the sheet 
nears the last rollers of the series. If thought desirable fixed 
bars may be used in combination with the rollers for guiding 
the sheet from one pair of rollers to another." 
"When the black or uncoated sheet has been thus treated 
" the scale on its surfaces will be either disturbed or removed, 
'* and thus the action of the ' pickle,' to which the sheet is to 
*^ be subsequently submitted » will be rendered more rapid and 
"" eMcieat than bereta£ore." 
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This invention also consists in partially or wholly lining the 
said boxes with wood, slabs of papier mich^, or other suitable 
material. This lining *' gives facilities to the attachment of the 
" rim to the top of the box, and the body to the bottom of 
** the box/' as nails or screws are thereby enabled to be used; 
preferably, cone headed nails or screws are employed. 

To make a neat finish to the comers of the lid, maUeable cast- 
iron corner pieces are adapted thereto, and are secured in their 
places by nails driven into the wooden lining. 

CPrlnted. lOrf. Drawing.] 



A.D. 1862, October 3.— N« 2675. 

DALRYMPLE, Albxandkr. — (ProvUitmal protection em/y.)— 
** Improvements in the processes of depositing metals by galvanic 
" action either with or without the aid of galvanic batteries, and 
'* in the ornamentation of metal surfaces thereby.'' 

1st. " Certain improvements in the processes employed in 
'* depositing metals," ** by depositing upon only certain portions 
" of such metal surfaces one or more different metals in such a 
'* manner that these different metals are either inlaid in the metal 
" Burftu^es or in relief upon the same." — ^The design or ornament 
is transferred, painted, or printed on the metallic surface in a 
non-conducting composition, the portion so printed upon repre- 
senting the part of the said surface which is not to receive a 
metallic coating. The metal article is then electro-etched so as 
to form a " bed " of the required depth ; " the article is then 
" removed fVom the cell " and placed in a suitable depositing 
bath, thus filling up the pattern to the level (or above the level) 
of the metallic surface. Electro-plated articles may thus be 
ornamented, and two or more different metals may be used for 
ornamentation. The design may be stencilled on to the metal 
surface with wax, and the wax removed after the rest of the plate 
has been covered with a non-conducting varnish. 

2nd. *' Forming moulds or dies in iron by galvanic deposition." 
— A metallized pattern of the mould is placed in an electro- 
depositing bath Uiat contains sulphate of iron solution ; one half 
of the pattern is operated upon at a time, the other half being 
temporarily non-metallic. The die thus formed ''may be case- 
" hardened, and afterwards brazed on to a solid piece of metaL" 
[Printed, 4c2. No DrawinRB.] 
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A.D. 1862, October 18.— N« 2813. 
LAUTH, Bernard. — *' Improvements in machinery or appa- 
" ratus for polishing sheet iron or other metal." 

Three or more rolls are mounted in a suitable frame and placed 
one above the other, their axles being horizontal and parallel to 
each other. Three rolls only are preferred, " the upper and lower 
*' rolls being of equal diameters, and the other or intermediate 
" roll, which works in contact with the other two, being of a 
" smaller diameter. The sheet iron or other metal to be polished 
" is to be passed (either one or more sheets at a time) between 
" these rolls, and their operation will polish the sheets and give 
" them a beautiful lustre." By this arrangement '' a sufficient 
" pressure can be obtained to lengthen or draw the thinnest sheet 
'' iron or other metal, which has been hitherto unattainable by 
" the application of rolls arranged in any other way." 

*' The smaller or middle roll acts upon the other rolls Hke a 
*' hammer with a small surface acts upon an anvil with a larger 
" surface. It draws the iron or other metal with less pressure 

more than a hammer mth a large surface would draw the same. 

By rolling and polishing sheet iron intended for tin plates 

in this machine, a great saving in the amount of tin will be 
" effected, and a great improvement in the appearance of the 
'* plate when tinned will be produced." 

The drawings show the said apparatus, in which the rolls are 
forced into closer contact, and their pressure incr^ed by advanc- 
ing a wedge in connection with the sliding bearing of the upper 
roll, a screw being employed to advance the wedge. " The rolls 
^/ are driven in the ordinary manner and are geared together by 
" means of spur wheels as usual." 
[Printed, Bd, Drawing.] 

A.D. 1862, December 3.— N« 3243. 

GLAUS, Gharlss Frederick. — " Improvements in carboy 

hampers, and in the machinery or other means used for manu- 

fsuctvaiug the same." 

1st. " Substituting hampers made of wire, or even hoop iron, 
" covered or coated with tar, varnish, lead, or alloys of lead for 
" those now in use made of willow twigs, cane, &c." 

2nd. '* The means and machinery used for manufacturing the 
" same, which consists in weaving the wire or hoop iron round a 
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** metal or wooden mundrel representing the shape of the hampers. 
" The said mahdret being fUrnished with an axle through the 
" centre parallel to the wires forming the uprights or vertical ribi 
^ of the hampers, a rotary motion is given to it by means of i< 
" crank or rack and lever or similor means.'* 

3rd. " Coating the carboy hampers with lead, or an alloy of tin 
*' and lead, or similar alloys, in order to cause them to resist 
** better the action of adds and other chemicals, and to make 
" them firmer. I effect this purpose by following a similar course 
** to that employed in galvanising iron, with the addition only 

that in order to coat them with lead I pass the hampers first 

through an alloy of lead and tin, and then into two or three 

consecutive baths of lead only.'* 
[Printed, Id. Drawing.] 

A.D. 1862, December 8.— N* 3288. 

SANDERSON, Charlks. — "An improved mode of manufko- 
" turing bands for driving machinery, lifting weights and other 
" analogous pttrposes." 

This invention '* consists in making these articles of thin sheet 
" steel or other metal cut to the width of the intended driving or 
lifting band, and coated or protected in a peculiar manner by 
india-rubber so as to preserve the metal from oxydation.** 
** In carrying out my invention the sheet steel or other metal 
out to the proper width and length, is first well cleaned on 
both sides by adds or otherwise, in order to remove any oxide 
therefirom. It is then coated by the electro-plating process with 
" brass, after which the metal band is covered with and entirely 
" enclosed with a sheet of india-rubber which is vulcanised 
" thereon, when it will be found that the rubber will have such 
" an afiinity for the brass covering that it will adhere firmly 
thereto, and cannot easily be detached. Bands of great strength, 
such as are required for lifting heavy weights in coal mines, 
may be made by combining together two, three, or more thin 
bands or strips of steel or other metal, coated and covered in 
** the manner above set forth, interposing between all the metal 
** surfaces a layer of vulcanised india-rubber. The india-rubber 
covering will not only protect the metal fVom oxydation, but 
will materially assist in causing the band to hold tight on the 
•• driving or lifting puUies." 
rPritit9d« 0//. Drawinf.] 
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26 PLATING OR COATING METALS WITH METALS, 

A,D. 1862, December 30.— N« 3475. 

JBOWSEK, William, and BOWSER, Howaed.— " Improve- 
^ ments in coating oi protecting iron or steel with another 
" metal." 

This invention relates more particularly to coating iron or steel 
with copper, or alloys of copper. 

A reverberatory furnace for heating the iron or steel has a 
chamber in close communication therewith, to which " the iron or 
'' steel is transferred to have the coating metal applied to it.'' 
The articles may be moved gradually " through the furnace and 
coating chamber at a rate which can^ be adjusted to suit the 
heating powers of the furnace and the size of the articles under 
treatment, and so that whilst some articles are undergoing the 
latter part of their treatment, fresh articles may be entering 
and passing through the furnace." The cleansed article is 
heated to a welding heat, and "is transferred to the coating 
** chamber, wherein there is brought into contact with it the 
'' coating metal in the form of sheets, strips, or grains, propor- 
" tioned to suit the thickness of coating to be applied in one 
*' operation." 

An arrangement for coating plates is described and shown, in 
which the floor of the reverberatory furnace and of the coating 
chamber is continuous, and the whole is protected from currents 
of air by means of entrance and exit doors and '' valves." The 
sheets are entered, moved along, and brought out by means of 
suitably-placed rollers, and a sheet of copper (entering the coating 
chamber vertically) is kept in close contact, in an angular position, 
with the heated iron plate. 

In coating some irregularly-shaped articles, the coating metal 
is heated in a separate furnace, and applied to the heated iron " in 
*' a coating chamber in communication with the furnace in which 
'* the iron or steel is heated." 
[Printed, 8d. Drawing.] 
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A.D. 1863, January 14.— N° 123. 

MOREWOOD, Edmund. — " Improvements in the manufacture 
'' of coated metallic sheets and pieces, and in apparatus to be 
" used therein.'* 

The objects of this invention are, in manufacturing tin orteme 
pktee, ** to lessen the surfeu^ coating of melted metal," and ''to 
" avoid as far as possible the running of the fluid metal to the 
" lower edge of the sheet or plate." 

Ist. Making use of more than a pair of rollers or of tiuee rollers 
working in contact with the flux. — ^The sheets are conveyed in a 
horizontal direction in the bath, and the end of the sheet which 
enters first leaves first. Instead of the three rollers a pair of 
rollers and guide may be used. 

2nd. Causing the sheets " to travel between rollers working in 
" contact with flux contained in two baths or vessels mechanically 
*' combined." — A travelling or revolving rack is employed, in 
connection with withdrawing rollers. The rack holds several 
plates at one time, and, when any one plate has remained long 
enough in the rack, it is raised to within reach of the withdrawing 
rollers by means of a hooked rod worked by a cam driving shaft, 
or other suitable driving arrangement. 

3rd. Causing sheets to make their exit from the second bath of 
molten tin, kc, between rollers working in contact with a flux of 
fatty matter. — The rollers in each bath are mechanically connected. 
On the entrance side of the bath the flux used contains chloride 
of zinc, or chloride of tin, or chloride of cadmium. 

4th. Arranging the screws and bearings of the withdrawing 
rollers in connection with a spring or lever, so as to suit sheets of 
various gauges. When the heat is not too great, leather may be 
wrapped round " the outside delivering rollers." 

The Specifications referred to in describing this invention 
are :— Nos. 2235 (A.D. 1859), 2985 (A.D. 1860), and 815 (A.D. 
1862). 

[Printed. lOd. Drawing.] 

A.D. 1863, January 19.— N** 163. 
HARRISON, William Henry.— (Provmono/ protecticm <m(^.\ 
*•** ImprovementB in covering wixe and oV»i[i«t Viwi wJcaSias^ Vst *^ofc 
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28 PLATING OR COATING METALS WITH METALS. 

" purpose of protecting them from oxidation, and in the mode or 

" method employed therein." 
This invention " consists in immersing the object to be pro- 

" tected, first, in a bath of metallic alloy in which lead is present, 

" but of which tin or zinc forms a large proportion, then after the 
object has been so coated treating it mechanically, by drawing, 
rolling, or burnishing, and afterwards immersing the object so 

'' coated and treated in a second bath of suitable alloy, composed 
entirely or nearly entirely of lead tempered or regulated in its 
degree of metallic hardness by the addition of bismuth or other 
suitable metal, when the article may again be submitted to 
mechanical treatment as before. The two operations of coating, 

" and the mechanical treatment may be a continuous process, as 
the one bath may be in advance of the other, and the cone, die, 
or other mechanical apparatus may be interposed between the 

*' two baths. For coating plates or sheets and other similar 

" articles, rollers will have to be substituted for the cone-hole 
draw plate. In every case the first bath must contain a suffi- 
cient proportion of lead to ensure an affinity between the 

** surface of the first coating and the metallic contents of the 

" second bath." 

[Printed 4d, Xo Drawings.] 

A.D. 1863, January 20.— N° 171. 

BONNEVILLE, Henri Adrien. — {A communicatum from 
Claude Joseph Thiraidt,) — '' Improvements in coloritig, bronzing, 
'' and preserving iron and steel. 

" This invention consists in the following operations : — 

" First, to form an adherent coat of perozyde of iron on the 
' ■ surface of the iron or steel. 

'' Second, to transform, under the influence of water at a tem- 
'* perature of from 90^ to 100^,'^ the said peroxide into magnetic 
oxide. 

Third, to repeat the operation until this black coating becomes 

sufficiently thick and adherent. 

'' Fourth, to immerse the articles to be coloured in a bath of 
" lukewarm water," to remove any adhering salts, " and then to 
** cover these surfaces with a slight coating of olive oil." 

The solutions used are : — Noi 1, containing mercuric chloride 

and ammonic chloride. No. 2, containing ferric diloride, cupric 

sulphate, bydrio nitnde, and alcohol, l^o. S, cohl^vcaxl^ fem« 
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(thidrhid* fwfmtn i«hl(irtd«i liydrlo tiUrftio, ktid klnohol. No. 4, 
(Kiiiiftlnlti^ " fiulpluirfttG of potttM.** 

1Vo NiiiiN (if N(}. t It putt i\w o\mmi\ nrildld Nerv^H to ((ivci ihe 
Hrni ontNi of pt^ro.tildp. NoNi :^ Attd l\ Mi\ ilt^tt fippll(3f1« titid the 
tiri)(il(f 1(4 irfttfi^riied in hot. wnkr utid wlpcxl. No. .'t In n^iiltt it8(i(t< 
titul ihi^tt Noi 4 ) iltti i^rilolp iN i^gnitt )ttitnf^rNt*(l iti )t(fi wttier ttfid 
wiped. A wenk noliHioti of No, /) tittd wipitt^ with n rn^ itfipr(>f(fiit(«(l 
wiilt olivn oil (IttiKh^H ilte pfodt^AA. Diiritt^ iltont^ opnmiiottJi, tho 
j(oid or othwf ofttnttiPtitw tntiy ht^ pvoiMt^d witli vnf tii«lt j If ttipjr 
(ih(i (rrtintiiKtiin) oiittrtoi \w prcftNitrd with vtirtiluli, n tttodlfloktion 
of Utd \mmH \n nm\ in wiiioh No. 1 1m AttpprcuHrd. 

" Ornnmtinitiiioioi In tnrinl depoMpd hy ihe ^hv\r\t\ tmtiery should 
" only ha umU t^fi^t the ioiAl (lolomfiifti of ilid iirii(iliiJ9,'* i\w pMiu 
which tire noi io \w no orntiffttitiftid tiding proivrtod hy vftrnliih 
wlit<<h \n n\ihne(\mni\f rt^tnoved. 

[ iVittiod. 4it. No Vn^Umn^ ] 



A.I). IH6.X Jttntitiry ai. - N" IHO. 

nitM(!ll, Fitwtil^tifo AtJ«t/Nt(tNr {Provhittnttt protPCfion tinty,) 
>^" ttnprovmnentN In ihti fntmnftiMurt* tif mtiUtllo ve9«iil« or 
" rttcit^t'^tutka for oonttiinlnf( li<)tiidit or Mnl)iittinm>M/' 

" This invention oon«il«ti In ti n«w mtithod of niAtiit(Wi(.tirln^ 
" metftlllo V6gN«l« or r«(i(«|)ttuil6N of wlmt«vt<r form iniitiblii for 
" (fontttininK vtirlou« liqnldi ttnd «inliMttinoe«i tttid espeolttUy 
" tidtipted for ti«« by (thdmints nnd druf(f(i»tN. I propoM t(} form 
" the veMeltfi whether In the form of bottleni Jure* or (rtlierwl»ei 
" of ft bftee metftl« Midh mm Irofti ftnd to Immene tltetti in ft bftth 
" or i(dntion of ft nolde metfti* nm\\ ftn plfttinnm* Ni1v«r« or goldi 
" brln/<ltiK the polee of ft Kftlvfttiio Imiiery to beftr ttpoii the 
** ftrtiolee ftnd npott plfttes of the desired ttolde nteifti, whereby the 
'* plfttes will beeome tliesolvedi ftnd the metfti depoMiied ott Uie 
" interior ftnd etterlor «\irfftoe of the bftee metftli tliun produoin^ 
" ft Murfftoe dftpftble of wlth«tftndlnf( oxydfttlott ftnd the effeoiA of . 
" ftoid, Nftlte, or eolutlone. In eome efteee I propone to line or 
" ooftt the veeiela with ft noble metfti In the fortti of foil or thin 
*' eheetn. whereby ft eltnllftr ftdvftntftge will result.*' 

" tiy this Inventloni not only mny metftUio vessels be used by 
" ehemlsis ftnd others in lieu of glftssi but esrboys mfty be mtdii 
" of tnetftl eftp»bl« of wlthitondbg Wv««&^%^ ^x^^^v^isi^^v^ 
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" nitric acids without the danfi^er of breakage at present so liable 
** to occur by the use of glass/' 
[Printed, 4<l. No Drawings.] 

A.D. 1863, February 13.— N° 388. 
JONES, Jabez. — " Improvements in the manufacture of lead, 
" tin, and other metals, or amalgamation of metals of a like 

fusible nature into sheets of any required thickness and length, 

and also coating one or both sides of pipes and sheets of lead 
" and other metal, or amalgamation of metals with tin or other 
" substances, and in the apparatus connected therewith." 

This invention relates to certain improvements upon No. 3229 
(A.D. 1861), also to coating sheets of metal on one or both sides 
** with tin or other suitable substance " as they are being formed. 

1st. Certain arrangements of the piston and containing vessel 
described in the above-mentioned Specification, also of the dies 
" so that the sheets may be delivered in a downward direction." 

2nd. " Passing the sheets as formed through a bath of molten 
" tin, tar, or other suitable material in such a way that they may 
" be coated therewith on one or both sides when so required." — 
Guide rollers in the interior of the baths, and others external 
thereto, enable the sheets to properly traverse the molten metal 
and deliver them in a finished state. 

3rd. Forcing out the molten metal to be formed into sheets 
through cylindrical dies, receiving it on a mandril, cutting it 
open, and flattening it out. *' When the sheets are to be coated 
'' on both sides, it is preferred to cut and open out the pipe or 
'' cylinder before passing it through the bath of the material it is 
" required to cover them with." 

[Printed, 8d. Drawing.] 

A.D. 1863, February 26.— N^ 634. 

TOMKINS, George. — '' Improvements in the manufacture of 
" tin and teme plates, and in the apparatus to be employed 
" therein." 

By means of this invention the plates are made with great 
rapidity and of good quality. 

To make " tin plates " the iron plates are dipped into the pot, 

and, instead of afterwards leaving them in the grease pot, they 

are then drawn npwarda through metal dami. The olama are 
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Rrmn^d In » Awnie ptoped linriKnniiiny oti the top of tho tnetil 
pott " n lifMnff fMck At the bottom of the pot will raise the platetf, 
" after which they are to he ratif^ht with clipi and removed.'* 

For lead and teme plates the etanm are ttied* hut in Hen of dip* 
piti^ the iron plates into tlie molten metal, a tmy with a f^ntter ia 
formed ahove the elatns. " The iron plates are held In a rack 
*' helow the tray and ahove the pot ; they will he raised up through 
" the elatns hy means of elips affcer the molten metal has been 
" potired into the tray ahove them. From earh end of the gutter 
" a series nf tulies. from two to two dosen, oomnutnicate, through 
" whieh tlie metal runs, and passes out throtigh narrow shits cut 
" ahuig the sides of the pipes or tubes, by which means tho metal 
" runs iUmn the sides of the imn plates and coats them.** 

Afler being coated with sal-ammoniac, the plates may l»e dipped 
into the molten metal hy means of a sliding rack. Instead of tho 
sliding rack ft otreular or revolving rack, " half of which rotates 
" in the molten metal,** may be used. 

Great advantage is stated to result from the employment of an 
alloy composed of nickel, sitio* and lead. 

[PHnlDdtld. DrawittM 

A.D. iHda, March 1!>.-^N« 7'iH. 

HAUNDKRS, John, and PirKll, Jurkimi.— " Improvements 
" iti apparatus employed in the manufacture of tin and teme 
" plates.** 

This invention applioa to the equaliaAtion atid removal of the 
excess of coating* hy passing the plates tlurough heated grease. 

A pair of rollers revolves in the grease trough, and each rulh^r 
is pressed towartls the other hy means of spruigs. An overflow 
pipe, with an ac^ustable delivery end, retaitis the grease at the 
desired height. Hie necks of the rollers, l<rc., revolve in a sepa- 
litte grease trough, from which also there is an overflow pipe. 
" Below the trough in which the rollers revolve and in connec- 
" Uon therewitli there is a descetidiug trunk, the lower end of 
" whidh descends to the bottom of another trough, into which 
" the tin or terne metal removed fh>m the plates descends, and 
" from it suoh metal is removed.** The coated plates are placed 
In succession into a portion of the upper trough, and each plate, 
as it is introduced, descends into the trunk till its tower edge 
rests on a lifting bar or cradle therein. The plate is caused to 
Assume a vertical position in the \!t«ivllV« \)^ \ix^ ^^V^S^x^ vSl ^^^e^sSiKw 
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fingers. ''The lifting bar or cradle is then raised by a lever 
*' handle which brings the upper edge of the plate to the nip of 
" the rollers, so that by the revolution of the rollers the plate is 
" raised out of the grease, which is kept heated by any suitable 
" means." 

The method which is preferred to keep the grease and molten 
metal heated, consists of a fire-place from which two flues pro- 
ceed. These flues are provided with dampers to regulate the 
temperature of the various parts of the apparatus. 
[Printed, 29. 6<2. Drawings.] 

A.D. 1863, March 27.— N« 802. 

MORGAN, William Millington. — " Improvements in coat- 
" ing metals, and in machinery and apparatus employed in 
" coating metals." 

This invention relates to the coating of metal sheets or plates 
with tin or lead or alloys of tin and lead. 

1st. "The use of fluxes consisting of chloride of zinc, or chlo- 
" ride of zinc and chloride of potassium." — ^The said fluxes are 
confined in a flux box at the side of the bath of melted metal 
'' at which the plates or sheets are made to enter," and are put 
^' on the surface of the melted metal slowly in a state of 
'* solution." 

2nd. Conducting the plates through the bath and smoothing 
their surfaces. — ^The lower half of a drum, which turns on a hori- 
zontal axis, dips into the melted metal. " Near opposite edges 
" of the bath, and on opposite sides of the drum, are two hori- 
'' zontal shafts parallel with the drum shaft." An endless chain 
passes over pulleys on the said shafts, underneath the drum, 
bearing against the under side of the drum. By the rotation of 
the pulley shafts the plates are introduced into the bath and 
delivered therefrom, the said plates being " inserted between the 
** chains and the drum." " On emerging from the bath the 
" coated plates rise through tallow, grease, or other fatty matter 
*' or flux on the melted metal and pass between two polished cast 
** steel, iron, copper, or other hard surfaces situated nearly in 
" contact, the space between them constituting a slit through 

which the plates pass, and by the sides of which the surfaces 

of the plates are smoothed. The superfluous metal is thereby 
" removed and a smooth surface given to the coated plates." 

rPrmted,ed, Pniwlng.] 
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A.D. 1863, April 1.— N® 841. 

MITCHELL, William. — (A ccmmvnicationfromJafMsMiteheU,) 
—*' An improved process for coating iron." 

The metol of which the articles are to be formed should be of 
the best kind, carefully rolled and freed from scale. The articles 
are immersed in dilute sulphuric acid, scoured, washed, and 
*' deposited in a vat" containing potash; this concludes the 
cleansing process. 

In the bath of molten meltal or alloy the salts of sulphur or 
arsenic are used " in a modified form, so as to produce a slight 
*' negative action without injuring in any degree the tenacity of 
the alloy." The surface of the bath is protected with a slag 
formed of sand and clay." " When about to use the bath, the 
slag is to be pushed back," " and the space filled with boraz,^' 
which acts as a fiux. 

Prior to immersion in the bath of molten metal, the cleaned 
plates are placed in a bath containing dilute sulphuric acid and 
oxide of copper or sulphate of copper, '' until their surface ezhi- 
'^ bits a precipitated metallic surface of copper;" this covering 
" acts as a fiux on the iron." The articles are then immersed in 
" a saturated solution of alum." 

A plate, prepared as described above, is plunged into the bath 
more than half its length ; when sufficiently coated, it is with« 
drawn, so as to make the metal spread evenly, laid on a turntable 
and then the other end of the plate is dipped, taking care that the 
coating shall join in the centre. 

The furnace for holding the bath of molten metal " is similar 
*' in form to a common puddling furnace." 
[Printed, 4d. No Drawings.] 

A.D. 1863, April 8.— N^ 891. 
KINDER, Arthur. — " Improvements in coating or covering 
** lead or alloys of lead with tin or alloys of tin, and in the 
*' apparatus employed therein." 

This invention rdates to the formation of solid ingots, coated 
as set forth above, which are '' to be subsequently reduced to the 
'' desired thickness by the ordinary processes of rolling or beating, 
** or of rolling and beating." 

1st. A plate, cast in the usual way, is removed from its mould 
and placed in a second mould which has contractible or adjustable 
sides ; the requisite thickness of titk \a \.V«ii cwik\, >y^Tw*^^\^».^* 
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2nd. Prepared sheeta of tin are plftced upon the surface of the 
lead whilst the latter is in a heated state. " A roller is passed bj 
" hand over the tin to bring it into dose ccmiaai: with the kad.^' 

drd. The sides oi the mould in which the lead i& first cast 
slightlj project above the surface of the thickest plate reqiurod. 
An a^ustable lid projects slightly into the interior of the mould, 
" the amount of entrance therein coinciding with the thickneas of 
*^ tin or alloy of tin to be united with the lead or alloy of lead." 
,The lead having been cast in this mould, the cover is removed, 
and the melted tin is poured on to the surface of the lead, and 
then smoothed off on the surface with a roller. 

" When it is desired to cover both sides of the alloy of lead, a 
" a mould or frame is employed provided with a moval^ and 
'^ adjufitable cover both on the top and bottom sides, and the lead 
" is run in between these covers." The cover being removed, 
the tin is applied to one surface, the mould ia then reversed, the 
other cover removed^ and the tin applied to the other side of the 
lead. 

[PriutecU Is, 4(2. Prawings.]. 

A.D. 1863, April 17.— N^ 963. 

KNIGHT, Richard. — ** Improvements in treating apd prepar- 
^' ing iron, copper, and other wires for telegraphic and other uses, 
" for the purpose of preserving them from corrosion or decay." 

The wire is first " pickled," then scoured with silver sand and 
'' conducted through a vessel containing spirits of salts or other 
" suitable material, and from thence, whilst wet, into a bath of 
" pure melted tin, and as the wire emerges from the bath, the ex- 
" cess of metal adhering thereto is removed by suitable wipers or 
" other instruments." 

" The wire thus coated is, by preference, conducted through or 
'' between two pairs of adjustable grooved or other form of metsd 
rollers, one pair being placed horizontally and the other pair 
vertically, or they may be placed diagonally or in other suitable 
positions, so as to be at right angles or nearly so to one another, 
by which the coating of tin is compressed upon the surface of 
" the wire in two or more diflPerent directions." The compression 
of the coating, produced as above-described, completely closes up 
the pores of the tin, so " as to prevent the coated wire from being 
"^^ chemically acted upon by acid or other solutions, or frc»n the 
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" oxygctt of the ulnotplMfc, or from otW ailanMph«ne» gtNouf i 
" aquemw, ov mbimuriiii inlUiences." 

( Pfintea» id, Drawiiifi.l 



A.n. 18fi3. April 24.— N*» Jim. 

SllAW. William Anthony. — "A mode of lining lead pipei 
with tin or its alloys.** 

This invention " consists in introducing a hollow ingot of tin 
or its alloys within a hollow ingot of lead, and forcing the two 
metal8» while over a core, out of a cylinder tlurough a die by 
hydraulic or other suitable pressure. 

" To effect this object the ingots may bo separately oast and in- 
troduced within the cylinder, or the lead ingot may first be oatt 
in the cylinder nrotmd a core of the si/iO of the tin ingotj and 
then that core be removed and the tin ingot cast into that space 
around a core of tho sixe of the pipe when made. Tlie lead 
pipe by this plan is formed with a perfect lining of tin or iti 
alloys, for the two metals are simultaneously forced out of the 
cylinder through the die, and form a perfect tin pipe within the 
load pipe, the two being iinnly united together, and the tin 
lining can be made of any desired thickness according to the 
relative sise of the bigots.*' 

" It will be evident that the tin might be oast •eptratoly». and 
intoiluced within the lead ingot, i prefer to work off only 
about two-thirds of tho oontents of the cylinder before adding 

" a new charge.*' 
" In case tho tin ingot, in consoquouoo of being harder than 

*' tho lead, should draw through faster than the lead, it may be 

" made rather longer, and tho oud pass up into a rcoess around 

" the base of the core." 
[Prlniod. 8(/. Urawlng.J 
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A.D. 1H63, April 27.— N* 1048. 

HOBKRT, JicAN JonispM.— •• Improrements in th« manufacture 
" of siMMitis and forks." 

This invention " applies to the manufactttre of plated spooni 
" and forks and consists in covering with an extra coating of 
•' silver those ])arts most exposed to weor. The plan of silver 
•• tipping tho ends of forks has been employed for some timc^htit 
•• in spite of this in a oompartttW^A^ i^Yiot^ ^\Ta'^\i';iCc\. %^^"«tc«i vcsSw 
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" forks become unusable from the silver wearing off those parts 
on which they rest when on the table.'' This invention 
entirely obviates tins, and the spoon or fork treated in the 
manner herein-after described preserves its beauty, and lasts 
at least twenty times as long as those coated in the ordinary 
manner. 

The modus operandi is as follows : — ^When the spoon or fork 
comes from the stamping press, the parts on which it rests are 
ascertained, and on these a small plate of silver is soldered, the 
size and weight of which varies of course according to the sized 
spoon, and the durability which it is intended it shall have. 
The plates are made to adhere to the spoons and forks by means 
of silver soldering, incrusting them on as it Were by subjecting 

*' them to heat almost sufficient to melt the metal. The spoon or 
fork is then subjected to the acids usually employed in this 
manufacture, after which it is again passed under the stamping 
press, where it undergoes a pressure of from thirty to forty 
thousand kilogrammes ; the spoon or fork is then plated in the 

" usual manner." 

[Printed, 6d, Drawing.] 

A.D. 1863, May 8.— N** 1166. 

CLARK, William. — {A communication from George Washington 
Holley.) — '' Improvements in coating wrought or other iron to 
" protect it from corrosion or oxydation." 

" This invention consists in a process for securing upon the 
" surfax^e of iron a coating consisting in part or wholly of metallic 
" aluminium." 

A frit is made that contains feldspar, silex, china clay, white 
lead, and a certain proportion '' of any of the fat alum or potash 
" clays so called ;" the whole is reduced by water to a proper 
degree of consistency, and the cleansed iron is dipped into the 
compound, or the mixture may be poured on to the iron. The 
compound is then drained off, so as " to leave only a thin covering 
'* on the iron," and the said covering thoroughly dried. The iron, 
being placed in a reverberatory furnace so as to glaze the coating, 
will be found to be covered with a vitreous coating, which has a 
coating of metallic aluminum between itself and the iron, firmly 
adhering to both. 

Another frit, employed as above, contoms feldspar, siLex, china 
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clay, "sal soda/' ''Spanish white," and boraoio aoid. These 
materials are mixed, melted, and drawn off into clean water. 
To coat iron with aluminium alone," boraoio acid is added to 
any of the fat alum or potash clays/' calcined and pulverized ; 
these are mixed in water. The iron is dipped into the paste thus 
formed, and dried, baked, and allowed to shrink by cooling ; as 
the iron shrinks the slag will throw itself off. The surfkoe thus 
obtained may be treated with common coal oil or kerosene. Sul- 
phate of baryta may be added to the clay and boradc aoid, and, 
when the iron is heated to redness, it may be dipped in the fluid 
mixture, and allowed to cool off slowly. ^ 

[Printed, 4(1. No Drawings.] 

A.D. 1863, June 11.— N« 1463. 

DEANE, Edward. — {Proviiional protection only.) — " Improve* 
" ments in cooking and culinary utensils." 

"This invention consists in making cooking and ouhnavy 
" utensils, such as boiling pots, saucepans, gravy pans, preserving 
" pans, and others of steel coated with tin. 

" I first prepare the steel by the decarbonization process, and 
" then I prefer to give to it by blocking or otherwise the shape 
" and configuration of the utensil or vessel required, after which 
" I immerse it in a bath of tin as adopted by tinners, and having 
" passed the article through this process, it is, when dry, fit to 
" be used for the purposes required." 
[Printed, 4(1. NoDrawingi.] 

A.D. 1863, June 19.— N« 1641. 

NEWTON, William Edward. — {A communication from 
Auguatin Henri Hamon,)— (Provisional protection only,) — "Im- 
" provementsin the manufacture of leaden pipes." 

This invention " consists in lining the pipes with tin or other 
" suitable metal or alloy which is not liable to be affected by any 
" liquids that may be conveyed through the pipe, and which is 
" not, therefore, likely to be injurious to health. In carrying out 
" the invention the leaden pipe is heated, and a metal core is 
" inserted therein in such a manner as to leave an annular spaoe 
" all round between the core and the lea.d«ci\?Qb^« TcCvk ^^^k^Ns^ 

£Ued up with molten tin, wYAcYx toix^^i ^<&«t«iL \» ^^'tNwA.^ 
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** The pipe may then be drawn down in the ordinary way, and % 
" leaden pipe with a tin lining will be produoed.^' 
^Printed, ^cL No Drawings.] 

A.D. 1863, June 23.— N<» 1680. 

PARSONS, Thomas Fulham. — '* Certain improvements in the 
mode or modes of preparing plates, bars, or oiher objects of 
iron for being coated with metals or alloys." 
These improvements, *' although relating chiefly to the prq)ara- 
"^ tion of plates and other objects to be coated with tin and its 
alloys, are likewise applioafcle where copper, zinc, lead, or l^eir 
alloys are intended to be used, and ihe said hnpixyrements 
consist in inmiersing the plates or other objects to be coated 
in a weak solution of sulphuric acid simply for the purpose of 
loosening the oxyde, cinders, and other impurities, and in sub- 
sequently completely removing them and thoroughly cleaning 
the plates or other objects by scraping or grinding the same. 
The scraping may be efPected by means of tools or instruments 
of steel famished with sharp edges ; and for the purpose of 
grinding the plates I* propose to use either horizontal or ver- 
tical grindstones, or discs, or plates made of copper, lead, or 
other metal, or other suitable material acting through the 
instrumentality of sand, emery, or other equivalent substances, 
** the plates or other objects being j&xed in convenient frames or 
•* holders." 

" A to-and-fro or reciprocating movement may be imparted to 
*' these revolving grindstones or discs, wbilst the plate under 
" operation remains stationary, or such motion may be imparted 
'^ to the plate, the scraping or grinding instrument remaining 
" stationary. Such parts of the plates, bars, or other objects as 
" may not be accessible to the revolving discs may be scraped by 
*• hand or by steel scrapers." 
. [Printed, 4£2. No Drawings.] 

A.D. 1863, July 1.— N« 1639. 

JOHNSON, John Henry. — (-4 communication from Xavier 
Florentin Girard,) — ** Improvements in coating or covering metal 
" sheets with metals or aUoys, and in the apparatus employed 
« therein." 

''Applying a coating of tin, zinc, lead, or other tnetsi or tSloj, 
' in a state ofAimon, ix> sheets of iron or tso^ct.*' 



€( 

t( 

-Ctf 

ec 
«s 

ee 



{( 

€€ 

it 



PLATING OR COATING METALS WITH METALS. 39 

Near one end of the vessel conttdning the molten metal a pair 
of metal rollers rotates in suitable bearings, the lower roll bdng 
leyolved by the action of the npper roll. " The level of the molten 
'* metal in llie vessel should coincide with the point of contact 
'* between the rollers.*' A guiding plate serves to direct the plates 
to be coated to the rollers. Chloride of sine floats upon the surflEu^ 
of the tin in the fore part of the vessel, " and to prevent oxyda- 
tion resin or fatty matter is floated upon the tin in the after 
part of the vessel. As the plate passes through the rollers, 
which are rotated either by power or by manual labor, it takes 
up a thin film of the tin or other metal or alloy in the melting 
vessel, and this film is evenly spread over its entire surfkce by 
** the pressure of the rollers." 

When large sheets are to be coated, a narrow deep melting 
vessel is used ; the bottom of the plate rests upon a stirrup, 
which elevates the plate and guides its upper end between the 
rollers. 

In order tiiat tiie tinned or coated plate may be readily cooled 
on leaving the rolls it is proposed to attach to the supports of 
the apparatus a tube having a long slit therein and oommuni- 
*' eating with a £mi or blower." 
[Printed, lOfi. Drnwing.] 

A.D. 1863, August 7,~N« 1958. 

MOREWOOD, Edmuxd. — " Improvemeats in coasting metals." 
In coating sheets or pieces of iron or other metal with " n^lted 
coating metal," the dux used consists of ''either roiin, sal- 
ammoniac, chloride of zinc, or chlcmde of tin mixed with cmt- 
*' bonate of soda and otiier suitable metallic salts in a Duid 
" state," either in the preparatory flux bath mentioned in No. 123 
(A.D. 1863), or on the surface of the mdted coating metal at the 
entrance side of the bath. The flux is employed in connection 
with a rack, which enables the pieces of metal to be withdrawn 
from the bath free fipom the flux through which they passed on 
entering the bath. 

Elastic finishing rollers, sur&ces, or forms are mounted at the 
exit part of the bath. 

An arrangement for giving an upmnd<-down movement to plates, 
or for transferring them from one bath to anodier, consists of a 
spring clip mounted on an axis, which is ca\i8Jbilft q£ imkm^ "wv^ 
falling in a groove. 
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Heating the finishing rollers by independent means, so as to 
work the bath of metal at a low heat. 

The rollers are supplied with fresh coating metal, hj means of 
a vessel containing the coating metal, and heated by a hot-air 
tube. 

The iron sheets pass between pairs of heated rollers immediately 
after entering the coating bath. 

The space intervening between two baths is roofed in. The 
covers have funnels, dampers, and doors. 

The plates are submitted to the action of cleaning acid or 
its vapour, by means of a travelling rack containing the said 
plates. 

Nos. 846 and 2235 (A.D. 1859) are referred to. 
[Printed, la. Qd. Drawings.] 

A.D. 1863, August 22.— N« 2088. 

MOORE, SiEGMUND. — " Improvements in the means of and 
*' apparatus for electro-plating, said apparatus being also appli- 
'* cable to medical purposes." 

" 1 interpose between the battery and the bath containing the 
'^ object to be coated and the metallic solution an electro-magnetic 

apparatus or instrument which will give out both the direct, and 

the to and fro, or intermittent currents as may be desired." 

It appears from the drawings that the battery circuit is com- 
plete without including either the break or the water regulator. 
When, however, branches from the battery circuit, that form the 
primary circuit, are connected, they include the break. The water 
regulator is included in the secondary circuit. The fine wire of 
considerable length that forms the secondary circuit, is so con- 
nected up that it forms a branch of the primary circuit. 

The primary electric current is applied to the purpose of 

electro-deposition ;" in this case the break is in that part of the 
circuit that leads to the depositing bath. " The metallic solution 
" should not be the ordinary cyanide solution, as used at present, 
" but I reserve to myself the use of specially prepared solutions 
'* applicable to my invention." The deposit takes place rapidly, 
and its character is '' superior to that acquired by the ordinary 
" slow deposit, and as smooth as glass." 

A water regulator is described in detail. 

The secondary circuit is used for medical purposes. 

[Ptinted,ed. J^winff.J 
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PtJTNAM, Unnnr Wimjam. — "An im|ir(iyt4 mMliln« tm 

Thin mnohlne t^tmninin tif Iftdift-ftihhur rnlliffii in (i(mh\n%Hm 
with (MffUln r%U)h9int mmut \mwUt und ftoiliid Nprln^w. 

1*h« rollimi (tmplojrdd in thin mMihlnn mh oonNtniot«d m follriwM i 
^Th«lf «hii/tff " hiivd thiiir JotirntilN i»nK»d» find tlint fyuft io b« 
" oov«fMl with the nibh^if ralU (tr tuhln^ In unoiMMKl In a mctiiilllo 
" motiUli whioli flt» iMifmrftii^ly nfmincl ihn JmirnnU," "to pwvwit 
" thu MCfft|)« of ihn niolt4fn fnifiii]« lnnvinff n n]}%(m on fill «l(1«« 
" tif ih« Nhiif^. Th^ A 11()uirl ullr^ ttf tin iinrl mUw, m Imid und 
" nntlrnmix, of urtx oihirr ullojri or % glmfilii rnKt^ttl, m tin« \i»%A, or 
" Kinn ihAi will m<*lt M from 'Mtf* in mp Hhttinh^iH l» pmird 
" lni<i th« ntotihli Mu\ \n thin miinn«r th« Iron ihuft 1« oomplniely 
" mtdMud/' "'llm mold In «o formed m to Allow ihn undi of 
*' ihn Allojr" *'io «KpAnd Into fi%ti(titu," "t(mn\n(f th« (lolkr 
" Atf AlnNt whidh th« (mdi of th<f nihh«r roll r«iti/' " ^J'h« rubber 
" tublft^ or roll l« drAwn ov«r tbn f\%n(f» ** " hy mimnN of a r«on«/' 
" t^mporArllx Introdurmd upon tb<f ibAft« 'Hid «lfM»ti(i roll r«« 
" trmttlnK m Norm m It |MM«4iii ovm* th« ftMnfiK* thu mfttfilllo 
" rtovurln^/* "by bi»ln|( floiit«d with dlMolvi^rl India nibbpr, 
" munt^n tbt rtibli«r roll to ndht^rp p«rnmn«ntly In plnoi^ tipcm 
" thff Nbftft. 'f1i0 vuloftnlftdd rtibbor oontAloN utilpbnr, wbldt 
" m»rfod«iN tbd Irott nHftft wbcm tbn two Mm In oontm^t In tb« 
" \irt^mmtm (if m(i\nUtWt whinb Noon looncmN tbn rtibbur frtrm th« 
" Nbftftt btit with thii dfiMorlbdd lmprc;v«ment thi« mrrrodln/i will 
" mri tAk« plAffft, for th« rfibb«ir i» not In mmiMi with thf< inm 
" Nhttft, but with A mniil thit id not riiA<1l1x tiUjUiA upon 1))f th« 
" imlpbnf/' 

A.I). IWi/i. H(iptiftnb«r IW.— N^ a/iriO. (♦ ♦) 

WKHHTKR, Jamnm.'-" hnprovtmiintN in uillUlniy ih« wikitUt 
" flux from ^AlvAnlnInK workfi/' 

ThdMi Ar(f« tfHAtin^ th« WMitu iiiu a« follows i*— In thd ^aI- 
vAnUlniK tit Iron " a oonddirrAbln <|UAntlt/ of miirlAtu of Ammonia 
" or naI ammoniio li lUMid ai a flu««" And " In a nhort tifM 
" A dirty mA«ft l» produo«d, omi«i»tin^ mAinly (tf (thhrrldn of 
" lino, (tnUU And 0ArbonAt« of tdnoi a llttlt miitAlllo ilnn, And 
" omiftMlrmAlly a ifmm of murlAtu of AmmoniA/' HitHtvVt 1U\ 
hM htHfti of link ttiHi '* Tht fit/fill^ ^ \!tM ^^*iw^ \tvH^^vv^ 
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is to utilize tbis material, and to this end" any quantity 
of the spent flux is macerated in either hot or cold water tost 
from 5 to 10 hours, and when most of the chloride of eino has 
been dissolved out, the solution is stirred, which causes the oxide 
or carbonate of zinc to be held in suspension; the solution 
is drawn off into '* a second tank standing^ at a lower level, and 
'* if necessaiy, repeat the process of maceration in the first tank, 
^ until the greater part of the chloride of einc has been dissolved 
'' and run into the second tank." The oxide or carbonate of 
zinc is allowed to settle down, and the liquid is run into a third 
tank, washing the oxide or carbonate of zinc remaining behind. 
'* The liquid in the third tank " is now treated ** with ammo- 
niacal liquor, such as the refuse liquor irom gas works, which 
causes a precipitate of oxide of zinc, and leaves a solution of 
muriate of ammonia. This solution when evaporated and 
crystallized in the ordinary way may be used in galvanized 
'' works or disposed of elseit^iere." The precipitate undissolved 
in the first tank would find a ready market among refiners. *^ The 
" precipitates in the second and third tanks are, when properiy 
'' dealt with, very suitable for conversion into paint." 
[Printed, 4(2. No Drawings.] 

A.D. 1863, October 30.— N° 269a 

RUSS, Barnabas. — *' Improvements in the construction of iron 
and other ships, vessels, and batteries of war and of cupolas, 
and armour plates applicable thereto, parts of which improve- 
ments are also applicable to other useful purposes." 
The metal employed for the armour plates, in this invention, 

is coated with other metals. 
The armour plates may have " a back and face of iron, with an 

" interior of steel." To accomplish this, the three parts are 

manufactured separately and superposed, then subjected to a 

welding heat. '^To assist the union of the plates " a flux may be 

used. 

'* To efBect a tight and compact fitting or bedding of the plates 

" when screwed up," " lead packing may be applied." The melted 

pig lead is run on to a level surface of iron ** with a frame around 

" it." 

Copper or an alloy of copper is caused *^ to run into a fluid 'Or 

*' molten state by aid of borax or other suitable flux ;" the cleansed 
pJAte Is then dipped into tbe molten xnet^*'' 
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In order to coat the armour plates with tin they are cleansed 
and heated ; the molten tin is then poured on the surface of the 
plate. Copper or composition plates that are applied to Ijhe 
annoQT plates nay be similarly coated. 

Certain modes of preventing *' corrosion or electrical action*' 
are set forth. For this purpose a composition containing plum- 
bago, oxide of lead, turpentine, and vamtsh, is used. 
[Printed, It. lOd. NoDrawlngt.] 
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A.D. 1864, February 6.— N« 320. 
SINIBALDI, Marir Cblbbtv dr Cartbrah. — "Improve- 
** mcntfl in the manulWjture of plates, tubes, cylinders, and other 
" articles, and for covering or coating the same with copper, 
" brass, or other metals." 

** In constructing a laminated or compound plate of a number 
'' of layers of iron or steel,*' " I place between them thin sheets 
" of copper, brass, or other metals, and after securing them 
" closely together I immerse them in the melted metal.** 

"Another method is to coat each separate shoet of iron ** with 
a thin coating of the metal in which it is to be immersed, or of an 
easily fused metal. 

In making iron tubes* coated sheet iron, fixed on a mandril, 
may be immersed in a bath of molten copper. 

Another method is to coil up a thin shoot of copper with a 
sheet of iron and fuse them together. A wickcrwork or coat of 
mail of iron or steel may bo immersed in molten brass. A long 
plate may consist of iron and copper brazed toge^er alternately. 
Cylinders may be oorered with copper by fixing a covering or 
lining thereto of copper sheets and uniting the whole by heat. 

" Another method is to place the object to be coated in a box 
" or mould leaving a space therein to form the thickness of the 
" coating, and after making t!ie mould to the required heat to 
" cause to flow thro\tgh it a stream of molten metal, which is 
" continued tiH it is fornnd that the two metals arc united.** 

A design may be stamped on a steel plato and so placed in a 
mould that the motten metal shall 'fill up tbt d^«\%^. 
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A,D. 1864, Febraaiy 10.— N» 361. 

SINIBALDI, Marie Celeste de Castbbas. — ''Improve- 
" ments in coating with copper, brass, or other metals the 
*' surfaces of ships and other structures of iron or steel." 

''The ship or other structure to be covered is placed on a 
" ' gridiron ' or other position where it can be kept perfectly diy. 
*' The surface to be coated is then cleaned free from scale or other 
*' impurities, and the copper, brass, or other covering metal is 
" applied and held to the surface to be coated, and by the appli- 
'' cation of heat is fused thereon." 

'' For applying the coating to ships or other structures under 
'' ordinary circumstances, I employ a portable furnace provided 
'' with suitable apparatus to be easily and quickly moved from 
'' one part to another of the sur^BK^e of the ship or other structure 
" being coated, by means of which I melt the copper or brass 
'* which is applied by pouring to the surface to be coated, which 
" is previously made hot." 

In some cases the molten metal is applied by means of ladles, 
'' as used in the ordinary work of a foundry." 

The cleaned surface of a plate of copper may be applied to the 
cleaned surface of the object to be coated. The sheet of copper 
is secured in the required position by means of an iron framing 
covered with fire-clay, and a sufficient heat is applied at the back 
of the plate. 

A sheet of metal may be superposed upon a thin coating. 
[Printed, 2». lOd. Drawings.] 



A.D. 1864, February 29.—N» 497. 

WEIL, Frederic. — " Improvements in coating metals with one 
" or several other metals, and in oxydizing the surfetce of these 
" latter." 

By the use of this invention the coating adheres perfectly to 
the article and may either have a brilliant or a dead appearance. 

The solutions herein set forth may either be employed as dip- 
ping solutions, in conjunction with the galvanic action of zinc 
immersed in contact with the article, or in connection with a 
separate galvanic battery. The said solutions contain '' simul- 
'' taneously with a large excess of a fixed caustic alkali, a salt 
'^ of the metal, which is to form the co«ht,** wi^ " tKrtjKtwi wsl^ 
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'' glycerine, or any other suitable matter preventing the precipi- 
" tation of the oxide of the said metal/' 

The coppering solution may be made by adding a solution of 
sulphate of copper to a solution containing tartrate of potash and 
soda together with caustic soda. For colouring coppered articles 
the solution contains a larger quantity of the salt of copper than 
for merely coating with copper. 

Iron and steel are bronzed by immersion in the solution, in con- 
tact with zinc ; brass is bronzed or coloured by mere immersion 
in the cupreous solution. 

A silvering solution for previously coppered articles, is formejl 
by an aqueous solution of nitrate of silver, tartaric acid, ammonia, 
and cyanide of potassium. 

Zinc may be deposited on copper by means of a concentrated 
hot alkaline solution which contains an alkaline cyanide. The 
salt of iron used, in connection with tartaric acid and caustic 
alkali, for depositing iron, is the perchloride of iron. 
[Printed, ed. Ko Drawings.] 

A.D. 1864, April 9.— N» 898. 

RICHARD, Bknoit Xavier, and RADISSON, Raymond.— 
*' Improvements in the manufocture of gold and silver wire.'' 

" For this purpose we cast silver or gold into an ingot, which 
'* we pierce through the centre of its length with a hole, into 
'^ which we run rose or refined copper or other suitable metal. 
" Afterwards, when the solidification is complete, this compound 
** ingot is rolled or drawn down until it is reduced to the dimen- 
** sions required for the wire to be produced, the wire being sub- 
" jected to the anneaUng and other operations of wire drawing. 
** The copper in the interior of the ingot is drawn down, together 
" with the exterior metal, the two metals forming but one and 
'* the same body. The interior metal may be introduced into the 
ingot, in any other suitable manner, as for example, by electro- 
type processes, or by introducing mechanically, or by the aid 
of solder, a metallic core into the ingot, or by casting silver or 
gold around an interior core. We do not limit ourselves to the 
use of copper for forming the core of the ingot, as other metals 
may be employed for this purpose." 

It is preferred to cast the ingot square in cross section. The 
central aii4 longitudinal hole is then dnil^d. ot ioroi^^ m ^^ 
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mould, asd iia intoior k deanaed wHib an alkaline lobiikm. 
The ingot is heated to 550^ or 65(f FahieoheKft to rcoem tiie 
mohen copper ; it is then hammered into a ojUndzical fornix and 
drawn through a draw plate in the ordinary manner. 
[Printed, 4d, No Dnwings.] 

A.D. 1864, June 21.— N» 1638. (• ♦) 

PUGHSLEY, William John. — " Improvements m obtaining 
" sulphuric acid from the refuse ' pickle ' used in tin plate works, 
" and also from sulphate of iron or * green copperas.' ** 

The used or refuse pickle is evaporated and crystallized, the 
mother liquor drawn ofpfrom the crystals is evaporated a second time 
and crystallized, and the mother Uquor is drawn from the crys- 
tals and again concentrated ''to a sufficient strength to be used as 
* pickle ' for cleaning the iron plates for the process of tinning." 
For extracting the sulphur from the crystals," above which are 
sulphate of iron or ' green copperas ' and converting the same 
into sulphuric acid or oil of vitriol," the copperas is distilled in 
a retort, ''the sulphur escapes into a leaden chamber or con- 
" denser in communication with the retort where it condenses," 
and " proceed to convert the same into sulphuric acid oi dl of 
" vitriol in the usual manner. The refuse left in the retort is 
" pure oxide of iron." 
.OPrinted, 4(2. No drawings.] 

A.D. 1864, August. 6.— N° 1966. 

LEYSHON, Groboe. — " Improvements in the manufactoe of 
" tin and teme plates, and in machinery or apparatus to ber used 
" in the said manufacture." 

This invention is to avoid the bulging of the plates during their 
manufacture, to produce plates of better quality than usual^^ and 
'^ to economize the grease and metal used in their mianiiftuBtare." 

The invention consists of :— 

1st. ^' Introducing the plates to be tinned or coated in a vwtical 

position into a frame or cage situated in the first grease pan, 

and removing the said cage and plates from the said grease pan 

'^ into and out of the tinning pot and into the washman's pot by 

" mechanical means, instead of by hand." A frame or cover is 

jointed to a connecting rod ; when the cage is to be risen it is 

fiistened to the cover, and a cranked qixIq mth spur wheel geaj% 
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\mng wQfked bj a winch^ places ike oag« ■• dfuani, aoccuding to 

the degree of lotetifm of the winch; half a fevt>liition of the onmk 
moves the cege from the tinning pot to the waakouuft's pot. 
2nd. " Removing and collecting the supeirflttons tin or teme 
metal from the lower halves of the plates, and also the tin or 
teme metal which usually accumulates on the bottom edges of 
the plates and forms a ridge there, by supporting the said plates 
affcer their removal from the second grease pot in a rack on an 
iron plate floating or fixed on a bath of melted tin or teme 
« metaL" 

3rd. Eocnomiziiig the grease, by passii^ the said pktes between 
a pair of rolls, and thereby removing and collecting the grease 
from them. When the rolls rotate, a nearly vertical support 
under the said rolls, and which is geared to one of them, lifts the 
plate until it is grasped by the rolls. 
[py|iited,U.ld. Drawingi.] 



A.D. 1864, August 9.— N° 1981. 

CLARK, WiLiLiAM. — (A c<Mmunic(Ui(mfromFrid6ricKuklfmifin,) 
— " Improvements in the means, of producing ornamentation on 
'' porcelain, glass, roetal^ and other surfaces." 

1st. The production of ornamental designs by applying solutions 
of crystallizable matters " on suitable polished surfaces." 

2nd. FLxing the said designs by means of varnish, collodion, or 
vitrification. 

3rd. Chemically transfonning the said crystalline designs by 
means of various reactions. 

4th. Reproducing the said designs by the aid of photography, 

galvanoplasty," or pressure. Copper Btereotyi)e plate^may be 
^ produced by simple pressure between rollers, or in hydraulic 
" presses by the compression of sheets of iron, steel, or German 
" silver, having the crystalline designs applied thereon against 
" sheets of annealed copper, which latter will serve for printing." 

5th. Fixing and producing the above-described designs by the 
above-mentioned processes, *' the operation being efiPected at very 
" low temperatures." 

6th. Fixing the said designs by means of coloured varnish. 

7th. The reproduction of crystalline designs on metals and on 
glass by the action of solvents. Glasses so engraved may be sil- 
vered ; silver film may be gilded by means of Ok h^iK ^1 ^s^i^slA^ 
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of potassium containing cMoride of gold, the predpitation of the 
metal on the metal *' heing fBicilitated by the simultaneous contact 
^' of a zinc plate with a film of silver and gold bath, or it may be 
" produced by the aid of a galvanic pile." 
8th. An improved method of engraving on glass. 
[Printed, 4c2. No Drawings.] 

A.D. 1864, August 16.— N« 2029. 

MOORE, SiEGMUND. — " Improvements in electro-gilding." 

By means of these improvements " a more rapid, durable, and 
*' richly colored deposit of gold is obtained than by the ordinary 



" means." 



The solution contains " prussiate of potash," " pearl potash, 
" iodide of potash," " carbonate of soda," " cyanide of dbpper," 
" cyanide of silver," " fine gold," and water. 

" I apply a battery of which the conductor is a zinc plate with 
" a copper wire attached thereto, the other end being connected 
*' to the* article to be gilt in the bath, the zinc plate being sus- 
" pended in the solution; this form of battery will be found 
" sufficiently strong to cause the decomposition and deposition 
" of the gold upon the article, and the results first stated will 
'' thereby be accomplished ; but, if thought more convenient, an 
'' independent or separate battery may be employed." 
[Printed, 4(2. No Drawings.] 

A.D. 1864, September 1.— N« 2160. 

FOWLER, Thaddkus. — " An improved method of coating pins 
" and other articles with tin or other metals." 

This invention consists of a method " of separating pins and 
" othef articles so soon as thoroughly covered with the coating 
" metal by the use of a series of riddles, wires, or rods, to which 
" a vibration or motion is communicated to produce a series of 
" blows or concussions upon the articles as they fall from the 
'^ successive riddles, wires, or rods, and thereby ensure the entire 
" separation of the articles while the coating metal is in a melted 
" state." 

After being dipped into " muriate of zinc," the pins are intro- 
duced into a kettle, together with a suitable quantity of tin. 
The kettle is then '' placed in a ^rnace at an inclination and 
" agitated while the pins are becoming heated and the tin melted." 
Tlie said kettle maj either be agitated by hand (a handle being 
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provided for the purpoie)^ or a orank movement, or other suitable 
mechanism may be employed to shake and partially rotate the 
kettle. When the pins are thoroughly coated, the contents of 
the kettle are emptied directly upon a vibrating screen, beneath 
which are other vibrating screens. ** and these all stand over a 
" vessel of water so that the pins as they fall through these 
" screens are so much agitated that they are knocked apart and 
" effectually separated from each other before they reach the 
" water." 

By this process the coating " will not be rough or frosted in 
'* appearance, as would be the case if the pins were in contact 
" with each other while agitated and cooled. '* 
[Printed, Sd. Drawing.] 

A.D. 1864, December 14.— N« 3096. 

THOMPSON, Jacob Baynbb.— '' Improvements in coating 
'* iron and steel with silver, gold, platinum, or palladium, and in 
" ornamenting articles with such metals." 

To prevent the electro-deposit from peeling off in burnishing, 
the surface of the iron or steel is first alloyed with " an alloy of 
" tin with other metal (such as copper and nickel)," by immersion 
in the molten alloy; this alloy has "a suitable melting point 
'* for wiping and tempering." When coated and tempered, or 
cooled, the article is washed with caustic potash, pickled in dilute 
hydrochloric acid, and washed in clean water. The electro-deposit 
is then made upon the prepared article in the ordinary way. 
Another part of this invention consists in *' ornauienting sur- 
faces of silver by the application of gold, or gold and platinum 
thereto by means of an artists brush or pencil of hair or fibre 
containing a solution of the metal to be applied and coupled 
up with a battery." This pencil has a hole down the centre of 
the handle for the battery wire to pass. A strand of fine 
platinum or go^ wires is spread out in the brush part of the 
pencil, and connected above, through the handle, to the positive 
battery pole, " while the article to be ornamented is connected to 
" negative pole In such ornamentation the gold will serve as 
" the body of the design, and the platinum for shading or bring- 
" ing up the design in relief. This metal painting can be gone 
" over as often as required to bring it to the desired thickness in 
" the diflbrent parts of the design." 
[FrtntMlAd NoBrswinffsJ 
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A.D. 1864, December 24.— N» 3207. 
MOREWOOD, Edmund. — *' Improvements in coating metals." 

These improvements relate to coating metals by immersion in 
molten metal. 

1st. Making one or both of the sides of the *' flux box '* mov- 
able, or capable of turning on a hinge. When a sheet of metal 
reaches the lower edge or edges of the sides it causes one or both 
to open, but they close again as soon as it has passed. 

2nd. To prevent the rollers from collecting dirt, they have 
hollows or grooves arranged opposite to one another. By a com- 
bination of guides and rollers that do not touch one another^ the 
sheets have an " in-and-out travel under the coating metal." 

3rd. Placing finishing rollers so that there shall be a channel of 
melted coating metal above the nip of the said rollers. An oblong 
box (open at the top and bottom, but narrow towards the bottom) 
maybe placed in die said channel ; a similar box is placed for the 
travel of the sheet below the finishing rollers, so that the sheet 
may pass entirely through pure metal. 

4th. The diameter of the finishing rollers is ^ye inciies or more. 
This enables i^e depth of the channel to be regulated, gives a 
steady motion to the plates, and throws more heat upon them as 
tiiey emerge into the open air. A scraper keeps the said finishing 
roUers clean. 

5th. " Using tooth wheels and friction wheels combined," to 
give a steady motion to the rollers of the coating machine. 

6th. " Using a copper bath and copper rollers "for the liquid or 
flux, through which the sheets or pieces pass before t^ey enter the 
coating metal. 

7th. The use of an earthenware pan containing a bad conductor 
of heat, placed upon or immersed in the coating metal, so that 
the sheets pass under the said pan ; the heat of the mdted metal 
is thereby retained, and evaporation from its Burfkce is lessened. 
[Printea, lOd. Drawing.] 
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A.D, 1866, Febniary 18.— N» 469. 

GRAHAM, Jambs. — " Improvements in treetnig pioducts 
'^ obtained when coating iron with zVne.'' 
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Itt. TiMJinff ''•ohlofifla 4# tftw Nkinifiii«p or draw ivmoved 
^ flmn tlM fOilMt of OMltad iiino/'--Th« (wwiktd drritt ii iw;tisd 
it|HMi ^ wti«i Mid wftMfli in an open kimmI of troodp bii4f)f( n 
fftl«e bottom of nvlolMrwork. Oiiidf of vine ii pfnoipitmUsd ftpom thi) 
•oltttAoA tlnii ^klmnitd, hy adding uodn. aah thorfto, in a vat thttt 
i» Airnlabod nrltli a «ov«r to provost ih« fMoajie of ammonlaeal 
IWum f Ihivagb 41mi oattira •of ika eotrrr a abaft, with atMoK arniN, 
(laaaaiiato iho vait«aMid iitimia tha alkaii wHi) tba liqitid i «mmfh 
akali k/«aad1» aatiiraa all the aornionla acmti^istMl ia tlia liqiikl. 
Xbo ttqttftd ia 4biB draMfn <off into a atiU. atid tba ohlarida of 
ammonium (reiulting fnmi ihn diMttllation Into a riKJOivar ocmtuki* 
ing waak hjrdroaltliirio tuM) \n firyMtallixnd otii« Wlian oalfr liquid 
ammonia ia dmilrKd« lirno iM iltn |)m!i])itiint. 

*Jnd. Traatinir ^afifiHwr dfou/' iha raintorial whioli nnhnUkn 
to ^ iKittam of ttfa bailir««Tba Maid droaa ia tirokan into \iktmn 
^ mnA thatt tka apaltar i« diNtiUad off in a apaltar f«miao«, Uitng 
" pota or muHlaa «tmi]ar in f(mn to what aro known aa ftHiaaian 
^ lanfliaa oaad in tba radnotion of aino ornM into apltir/' and 
^ »ada <wilb bottoma bighiMt «t (ibn back mmI inoliniaur (ohwiIn 
*' 4ba ibaiiti" '^ mp tbai tiMi a|>altifr dvaai wIicb multad ma)r suit mn 
" out of tha muffla." At ilto oioaad and of tba muffla a raoeivar 
ia Uitad on, fai tba oantro portion of wbiolt ia a hfAUtw in wiiiioh 
tba dbitiUad ajNdiar aooumuJatai. 

A.V. IHOR, Ainril IH^N" lOHl. 

/KNKINHf JoiiJi JoMita«--*' linfmovomanU in tba manulbatinro 
«« 4if tin aftd tarna platai/' 

Ilia objaat of tbia invattticm k to aoonomiaa tba asnouot o) 
<aaating oiatal amployad. 

A pak of vartkiaJ roJlara ara appltad in tha iroui^b ooitta(biin(( 
tha gfaaaa and tin or tama mataJ. A pair of boriaontal rollara 
aia aitangad abova iba aaid vertieal rollara and axtand to tba (md 
of tba trough i thay aro connootctd by Npiir wfimil gaairifiK, and 
•uMi tlia driving rollar of tba vertiofli aoUari \ty bavil gaarlng. 
'' Vba othar porticm of tha trougb ii proridad wstli a grata^ tba 
'' laval of whioh aorraapontUi with tba bwaai part of tlta roUam, 
^ hA tha |4ata to ba trotitad ia to ba lat down tbcaaon and iaaartad 
^' litaaaUjr batwaan tba nip of tha vartiaal rollari, widob iban 
" immadiataly draw it undamaath tba boriaontal rollara and ovar 
'' a Uftlng /frata^ tba attachmant« to ^bklkx im \tt<s^^N»>»9^ist^ 



52 PLATING OR COATING >IETALS WITH METALS. 

** and between the sides of the trough and the rollers ; then by 
'* means of a crank handle the ^(rate is shghtlj elevated, and the 
'^ plate is in turn inserted into the nip or bite of the horizontal 
*' roUers, and is thus lifted out of the trough/' 

The drawings show a system of levers, actuated by a handle, 
which drive the plate from the lowering grate into the nip of the 
vertical rollers. The grate that receives the plate from the vertical 
rolls and elevates it to the nip of the horizontal rolls is capable of 
a to-and-fro movement by means of a slotted hand lever, which 
also elevates and depresses the grate by its junction with a con- 
necting rod. 

[Printed, ed. Drawing.] 

A.D. 1865, July 12.— N^ 1843. 

SAUNDERS, John, and PIPER, Joseph.— •'' Improvements 
*' in apparatus employed in the manufacture of tin and teme 
" plates.*' 

This invention consists in improvements in the apparatus 
described in No. 738 (A.D. 1863). In this apparatus the plates 
are caused to pass through heated grease to equalize and to 
remove the excess of the coating. 

Instead of casting the upper trough, lower trough, and trunk 
in one piece, as heretofore, these parts are cast separately, and are 
bolted togetller by means of flanges and screw bolts. 

*' The shafts or axles of the rollers which work in the upper 
trough do not pass through the end of such trough, as was 
formerly the case, but they are geared together at one end 
" within the trough by cog wheels or pinions, and one of such 
cog wheels or pinions receives motion from a cog wheel on a 
driving shaft which is above the end of the upper trough. The 
small grease trough, formerly used at the end of the upper 
trough where the roUer shafts or axes passed out of the end of 
the trough, is dispensed with, and also the tube which descends 
** therefrom. 

*' The lifting apparatus is as heretofore. One of the rollers is 
*' pressed towards the other by two levers, the upper ends of 
** which are acted on by springs and screw nuts." 

Chains, passing over curved arms to a roller, regulate the dis- 
tance that the plate rack descends into the trunk, '^ according to 
^* the length of plate which Is being worked." 
[Ptinted,10a. JDrawing.] 



4C 



St 
it 

*€ 
4< 



PLATING OR COATING METALS WITH METALS. 53 

A.D. 1865, September22.— N«2416. 

BOGGETT, William.— (ProouioiMi/ protteHon only.) — " Im- 
" provemantt in manufkcturing wire oonduoton for electro* 
" telegr^>hio pnrpoiea." 

It being taken for granted that " the ourrentf of electricity 
" usually employed in electro-telegraphy " do not penetrate the 
substance of the wire, but pass along it in contact with the surfisce 
only, the inventor uses an iron or steel wire, covered with copper, 
instead of a conductor wholly composed of copper. The iron or 
steel gives increased tensile strength, and, *' in oases where either 
" of those metals are suspended in the air," the copper protects 
them fVom oxidation. 

" I pass copper wire between rollers in order to flatten it the 
requisite site and thickness ; it is then annealed and one end 
enfolded longitudinally over the wire to be covered; in this 
state they are inserted in a hole of proper dimensions in a draw- 
plate, when the copper wire by the act of drawing through will 
" encase the iron core in a uniformly smooth and closely adhering 
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According to my view the power of conduction depends 
wholly on the amount of surfttce. It may in some cases be 
desirable to increase the surface of the wire by fluting it after 
the manner of pinion wire, and if desired it can be amalgamated 
with quicksilver." 

[Printed, 4fl. No Drawings.] 

A.D. 1865, October 2.— N» 2521. 
ALLAN, Thomas. — {Provisional protection not allowed,) — " Im- 
" provements in the preparation of iron, steel, and alloyed metals 
for electro-plating." 

My Invention consists in preparing the surfaces of the metal 
to be plated so as to receive and take on the silver or other 
'* metal without the intervention of a third metal to produce a 
'* base or surfkce suitable for plating. After ' pickling,* that is, 
exposing the articles to an acid solution for cleaning their sur- 
flsoiss, as is well known, I place them in an alkaline or in an 
aoid bath, and subject them to galvanic or electric currents. 
'* On being removed firom the bath they will be in a fit state to 
receive the plating by the well-known process for the electro- 
deposition of metals." 
[Printed, 40. IV'o Pimwingi.] * 
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A.p. 1865, Octoto ar-N«5530. 

BONNEVILLE, Hknbi Ajd&ibn. — (A c&mmamcatUm flnom 
Claude Ernest Lami de Nozan.) — {Praoisionai proiecHom wdy.)^ 
" Improvements in the construction of subrnMine telegeaph 
'' cables." 
^' This invention rdates to an improved constniotion of sub- 
marine telegraph cables with a view to their better pvesenratioai 
and protection from injury. It consists, firstly, in covenog or 
surrounding the conducting wire or wires with a tuba or 
'' envelope of tin or other suitable and analogous nouetal before 
placing the hemp, tow, or other outside covering and the iron 
or steel shielding which protects the whole ; and, secondly, in. 
interposing between the gutta percha which surrounds the 
conducting wire or wires and the metal tube, a twisted or 
plaited layer of asbestos intended for protecting the insutoting 
matter in case of it being necessary to solder the metal tube 
" or envelope." 
. [Printed, 4(2. No Drawtogs.^ 

A.D. 1865, October 7.— N<» 2592. 

THOMPSON, Jacob Baynes. — " Improvements in coating 
'^ iron and steel with gold, silver, platinum, or copper." 
These improvements involve the electro-deposition of iron. 
This invention '' consists in first depositing iron from a solu- 
tion on to the surfaces of articles composed of iron or steel, 
and thus obtaining thereon a coating of pure iron, and then 
'' further coating the surfaces of the articles with gold or silver, 
'^ platinum, or copper by deposition from a selu4iou of one' or 
'^ other of these metals." 

The solution which is preferred for the electro-deposition of 
iron upon the pickled article, contiuns lerro-cyanide of potasinum 
and potash, and during deposition is kept at a temperature of 
from 100 to 120 degrees Fahrenheit. ''The intensity o£ the 
battery should be such that when at worit a few. bubbles of 
gas only are given o£P." Having been electro-coated with iron, 
the article is washed with a solution of fcrro-eyanide of potassium, 
and is at once transferred to the bath for the d^osition of the 
exterior metal. 

" For silver and gold the ordinary cyanide baths may be sm- 
" ployed, " "and tor platinum an alkaline sodio-ehlonde aohitieii'' 
is used. , V 
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" For the depotitioii of copper on the iron-coated article I use 
*' the ordinary cyanide solution, or a solution of hydrated oxide 
" of copper in liyposulphite of soda." The sohition is worked 
at a tempeniliif* of about 60^ Fahrenheit. To hasten the 
(le[)osit the article may be transferred to a sulphate of copper bath 
after it has vecehred a thin deposit as abore. 

Plated or gilt articles that are subjected to much friction are 
heated to a heat that will char wood ; " this as it were bums the 
** silver or gold into the steel or iron.'* 

[Printed, 4cr. WoDmirinBt.] 



A.D. 1866, October 21.— N« 27.^3. 

PARKES, Albxandbr.— '' Improvements in electric telegraph 
" conductors.'* 

Tubular conductors of copper are strongthonod ** by internal 
" cores of steel or iron or aluminium bronze, such interior 
*' strengthening cores being drawn or extended with the copper 
'' conductor." When iron cores are used, their ends are connected 
together by welding, and when aluminum bronze cores are em- 
ployed, their ends are hard-soldered together; a split tube of 
copper, or a flat tape of copi)er, is then applied over each joint 
and fturtened by soldering with silver solder. "These conductors 
'' are then coated with any of the ordinary insulating substances* 

but the compound called ' parkosine * is preferred, and when 

using this description of compound it is found that the pro- 
" portions should consist of about 100 parts by weight of dis- 
" solved cotton, 1(K) to 150 parts oil (preferring castor oil), and 50 
" parts of camphor." 

In practice, an annealed and clean iron or steel rod is intro- 
duced into a seamless copper tube that wUl just receive it 
ftreely. By means of rolling and drawing ])roccsscs combined, 
a wire of the desired size is made from the compound rod, the 
material being carefully annealed after each operation. It is 
preferred, as far as possible, to make the joints *' before the con- 
" ductor has been reduced to a small diameter, and aa soon 
" as the copper tube has thoroughly closed on tlie inner rod/' 
and the drawing down operations are continued after making 
the joints. 

Cl'rinlid» 4i. NoDnLwing».J 
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A.D. 1866, November 3.— N» 2842. 

NORTH WOOD, Edward John. — (Provisional protection only.) 
— " Improvements in plating or combining gold, platinum, and 
" other metals or their alloys." 

1st. " The use of a malleable alloy or solder for the fixing of 
" one metal or alloy upon another by the medium of a third in 
" a process of fusion." 

2nd. The disposition of various metals or alloys ; one on one 
side, a second in the middle, and a third upon thOi other side, for 
instance. 

Srd. The use of gold, silver, platinum, palladium, and copper 

in any process," " and also the use of alloys of the above metals 

with tin, zinc, nickel, or aluminium." 

4th. Treating poor alloys by an acid process, and applying a 
coating of gold upon the surface ; also, closing the skin of gold 
alloy upon the surface by the application of a solution of chloride 
of gold. The gilding is pressed and the solution is applied before 
the said pressure is used. 

6th. " The formation of leaf from alloys produced by this 
" process." 

A sheet of the plating alloy and an ingot of the alloy to be 
plated are fastened together with a thin sheet of solder (silver and 
copper) between them. A thin sheet of copper, fitting round the 
edge of the solder, prevents its overflow when the whole arrange- 
ment is heated in a muffle. For wire the process is similar, and 
the compound metallic masses thus produced may be rolled or 
drawn. 

When the proportion of gold in the alloy is small, the ingot is 
boiled in weak nitric acid, washed, and dried. The sheets are 
placed in an ethereal solution of gold, if a very thick coating is 
required, and the whole is passed several times through the rolls 
or drawplate. 

[Printed, 4d. No Drawings.] 

A.D. 1866, November 16.— N» 2948. 

DE LA HAYE, John. — " Improvements in the construction of 
" and in the method of laying submarine electric cables." 

The first part only of this invention relates to the present series 
o/Abridfirments, It consists '' in covenug co^^«t Nm^ ooiid^ctoTs 
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'* with A thin ocNiliag of gold in order to |>fotoot or proaorve thorn 

'* »n(l At tht lAint timt to givt them inoroMed itrength. Tht 

'* gold Aftor Mng mAdt Into thin Ioavm OAn ho Uid on meohA- 

*' nioAlljr hy light protiuro by gilding In tho uiuaI wny, or it OAn 

*' h« ttnitid bjr tht firooiti well known u nlootro-iilAitingi or hy 

*' othtr oonvtniint m6Ani/* 

rPHnt«d« 10(1. Drftwlttic.1 



A.D. IB66. Dmmber 9.--N* .llflO. 

HOOOBTTi William.— (^ot»if<ofio/ prot$eHon on/y.)— " Im- 
" provemonti in tlie oonitruotion of wiro oonduoiori for rleotro- 
" toligTAphio purpoiM." 

lit. A oontrAl round ooppor wire ii covered longltudinnlly bjr 
A flAttened wire or fillet, one end of the inld fllli^t being onf^dded 
'* lengthwije rcmnd one end of the wire oonduotof)" ihU com- 
blnAtloti ii then dfAwn through a lulUtdo drawplair. end a 
uniformly itnooth end oloeoly adhering cover to the rentral wire 
ii thue formed. *' When the end of tlie flrit length of inner wire 
" i« roAohed/' it it oonneoted " with AfKithor lengiti, either bjr a 
" long eoArf or dovetAil Joint/' and the outer covering U oontinued 
over it i " when the end of the flat wire ii reached a eeoond length 
*' ie added bringing the two into oontaot.** 

Qnd, A number of email copper wlrei are enoloeed " within a 
*' flatted wire or fillet u previously deioribed/' Tho eald emAll 
copper wiree Are hexagonAl In transveree eectlon. 

«1rd. A round copper wire ii lurrounded ** by a circle of smAll 
*' wiree of equAre or other approxlntate lection /* tho wliole ii 
endoeed '* In a longitudinal cover or fillet in the manner herein* 
" before deecribed." 

4th. Into each of the grooves formed in a round copper wire 
which hae been corrugated lengthwise (** in the ihape of pinion 
" wire **) a imall wire qf eultable liie ie laid ) the whole ii then 
endoeed " in an outer covering, ae prevlouily deecribod. In each 
" cue the outer covering or fillet may be amalgamated with 
" quidieilver in order to dlminleh induction.** 

Other metale beeidei oopper. aleo alloye, may be uied for the 
outer covering or fillet. 
CMaMf4rl. Ne )Ofawtnffi.] 
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A.D. IS6&, December 9.— N» 3183. 

MOREWOOD^ Edmi^d.^ — '' Improvementa in ooating metals, 
" and in appacatnA to be luwd for this purpose." 

A rack, containing the sheet to be eoated, moves st tiaC'eztremily 
of a long lever, through a considerable arc of a circle, so that 
time is afiPorded, from the instant at which the plate enters the 
molten metal to that at which it departs from it, for the coating 
metal to unite with its surface, and for all traces of flux to be 
removed prior to its being passed through the exit rolls, the axes 
of the said exit rolls being parallel to the plane in which the sheet 
travels. 

The levers carrying the plates are actuated by eccentrics and 
eccentric rods, and have also a ^^bratory motion communicated to 
them by means of corrugations on the outer surfaces of arcs that 
are oscUlated by the said eccentrics. 

The bath containing the racks and rollers " may be filled with 
'^ flux suitifcle for finishing coated plates in place of the coating 
« metal." 

One roller of each pair may be heated by hot air, and the rollers 
may be mounted as set forth in No. 123 (A,D. 1863). 

The plate as it comes from the coating metal, is passed per- 
pendicularly into the grease of the finishing pot through rollers 
which take the excess of metal from it ; the plate is then raised 
up through rollers to improve its surface. 

One part of the bottom of the grease pot is made lower than 
the other parts to receive the coating metal that drops from the 
rollers ; the excess of metal is removed by means of a tube and 
plunger. 

A worm and worm wheel impart motion to the rollers, this 
prevents "jogging," and enables the whole of the gearing to be 
placed below the surface of the metal. 

0?riiited, 1*. 4d. Drawings.! 

A.I>. 1866, Decembelp21.-.N« 3299. 

BOGGETT, William.-^" Pmprorements in the Constraetion of 
" wire conductors for electro-telegraphie purposes.^' 

According to this invention, several small copper wires tire used 
to make one conductor, but they are so perfectly in contact 
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througHout tliehr length that the increase of inductive action that 
would otherwise take place is avoided. 

1st. Two half round copper wires are taken, " one of them 
having on its inner or flat side a recess slightly undercut, and 
the oHier a eomsponding' prcjection.'' ** When the two are 
|daoed ik)gether and passed through a dtawplate, they hecome 
equal to a solid wire for the intended purpose." As the joints 
of each half lOttUd wire are wide apart, neither break of continuity 
occurs nor soldering of joints is required. It is preferred to 
constmct ibese oomponnd wires " hy combining and dovetailing 
'' three segments or lengths of wire together.** 

2nd. A Alt copper ribbon is used to cover " one or more other 
" wnes." The end of the ribbon is enfolded 'lengthways" 
round tile wives or wires to be covered, and the compound wire 
thus formed is drawn through a drawplate. In one instance 
round wire forms the centre, and is enfolded as above set forth ; 
" searfe ^ joints connect the round wire, and the ribbon is continued 
ow it and joined by contact. In a second instance, a number of 
small wires (of hexagonal cross section) are enclosed within the 
said fibbon . In a tiiird instance, a round wire is surrounded by a 
cixek of small square wires, and the whole is enclosed in the said 
ribbon. In a fourth instance, wire in the shape of pinion wire has 
soMtl wiree laid in its recesses, and the whole is enclosed in 
the said outer covering. 

A screw idiread, bound over with copper wire, gives strength to 
the joints. 

[Printed, 8d. Drawing.] 

A.D. 1865, December 28.— N° 3357. 

VARLEY, Cromwell Fleetwood. — " Improvements in the 
" construction of telegraphic cables or conductors." 

To prevent a fault in the insulator from causing the solution of 
the copper conductor by electrolytic action, one or more wires 
of the strand of the said conductor is or are made entirely or in 
part of platinum, or the conductor may consist of a copper tube 
with, a platinum core drawn down into wire. One or more of 
the ** spirals,^* or helically-coiled wires in each joint is made of 
platinnm. 

[Printed, 4e7. No Drawings.] 
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A.D. 1866, March 27.— N» 889. 

RAWSTHORNE, Jambs, and BAYLEY, Edward Hodson.— 

" Improvements in carts for distributing water, liquid manure, 

'* and other fluids over roads and land/' 

1st. " Regulating the amount of flow from the body of the 

" cart." 
2nd. Employing an elastic medium '^ as a spring between the 
base of the body and the other part of the cart." 
Srd. '* Submitting the body of the cart to the process of gal- 
vanization, or covering with zinc by immersion in the molten 
metal to prevent oxidation. After having been properly cleansed 

" by immersion in dilute hydrochloric acid or other suitable 
cleansing bath, the body is in the mass immersed in the gal- 

*' vanizing bath; suitable stays are provided to prevent the 
warping of the body during its immersion in the molten zinc. 

" In this connection it may be noted that the shape of the body 

" of the cart may be made to suit the circumstances of the case ; 

" although we prefer a rectangular cross section, the body of the 

" cart may be cylindrical or of other suitable shape." 
4th. ''The use of 'Spence's' ship-lining composition, or other 
suitable ' Spence ' composition to prevent the oxidation and 
corrosion that the body of the cart is subject to internally from 

" the continual abrasion of impurities against the rivets and 

" other parts." 

[Printed, 4<2. No Drawings.] 

A.D. 1866, July 21.-N« 1902. 

SAUNDERS, John, and PIPER, Joseph.—*' Improvements in 
" the manufacture of tin and terne plates." 

In preparing plates for turning, they are taken out of the cold- 
water cistern in which they have been placed after the last or white 
pickling; and passed singly through between one or two pair of 
rollers which are covered with vulcanized india-rubber, thus 
freeing the plates from water. To absolutely dry the plates they 
are received from the rollers " on to an endless chain or apron, 
" which is arranged to carry them through a heated chamber." 

To neutralize the acid, lime may be used in the cold-water 
cistern, or the plateB may be immetBed m Ai «o\u>aotl q>^ «»2l 
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ammoniac prior to being passed through the rollers and drying 
chamber. 

The above-mentioned drying enables the plates to be introduced 
into grease raised to a high temperature, and it is a prominent 
feature of this invention that the first grease pot should be heated 
by the direct action of a fire to a temperature of from 450° to 
560° Fahrenheit. A rack in this grease pot receives the plates, as 
they require to remain therein for some minutes. ''Scruff" 
metal may be placed at the bottom of this grease pot; the inven- 
tors find this advantageous to the success of the subsequent 
processes. 

The plates are then immersed in the melted metal in the tin- 
man's pot, taken out singly and dipped into another pot of the 
melted metal. They are then passed between pressing rollers that 
work in grease, and (if necessary) are brushed. 

The operation of pickling, cold rolling, and drying, may be 
repeated " as often as is required.*' 

[Printed, lOd. Drawing.] 

A.D. 1866, July 25.— N° 1934. 

BROOMAN, Clinton Edgcumbb. — (A communication from 

Mayeid Bemdb4,) — {Provisional protection only.) — "A new or 

*' improved process or method of treating armour plates to 

" render them inoxidizable." 
'^ This process or method is based upon the employment of 

*' electro -metallurgy applied to cover the plates with an insu- 
lating " [?] ** and protective coating of copper, the effect of 
which when so produced is by a peculiar action of neutraliza- 

" tion of the electric currents to render the plates quite inoxi- 

" dizable." 
" The plates are shaped, perforated, and prepared for putting 

" together before being submitted to the three following ope- 

*' rations :" — 

1st. The plates are cleaned by immersion in a suitable acid 

liquid. 
2nd. The cleaned plates are electro-coated with copper by means 

of "a bath made alkaline by cyanide of potassium." By this 

means the iron is " insulated " or separated. 

drd. Increasing the thickness of the copper deposited by the 

jJkaliDe hath, hj means of an elec;tco-^«^Q«si\i ^^j^uccAi^ Vql ^^ ^so^ 
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'' acid bath of sulphate of copper." "The plates should bOvloft 
" in this bath for from one to two days.' 



[Printed, id. No DnwiDg8.J 



A.D. 1866, July 25.— N^ 1938. 

NEWTON, William Edward. — {A communication from EQiot 
Savage.) — " Improvements in treating iron for the purpose of 
'^ converting it into steel or hard metal, and for plating or coating 
" and hardening and tempering iron and steej. 

The iron or steel to be treated is immersed in a crucible contain- 
ing melted cyanide of potassium, and allowed to remain therein 
until it has acquired the temperature of the bath. While the 
iron is hot it is removed to a cooling bath consisting of a nearly 
saturated solution of cyanide of potassium in water. If it be 
intended to coat the iron with silver^ some chloride of silver is 
added to the aqueous solution ; the chlorides of other metals may 
be used, according to the coating desired to be given. The metal 
thus treated will be found to possess a hard or steely character, 
the hardness of the steel depending upon the temperature of the 
melted cyanide. 

In dealing with engraved plates of steel the chloride of silver 
solution is made by dissolving the chloride " in a solution of 
" cyanide of potassium in water, or in solution of ammonia." 
" By increasing the specific gravity of the cooling solution the 
" temperature at which the steel should be at the moment of 
" immersion may be lowered, and consequently the jisk of change 
" of shape or of fracture will be lessened accordingly." 
[Printed, 4d, No Drawings.] 

A.D. 1866, August 15.— N^ 2095. 

WEBSTER, Jamss. — '' Improvements in coating and rfioorering 
" metals from chlorides and other solutions of metals." 

This invention relates to coating copper, brass (or iron ooated 
with copper or brass), with tin and zinc, chloride -c^ wolC — or the 
refuse flux skimmed off galvanizing pots used in ^' galvanirang'' 
iron — being, by preference, used for that purpose. 

When the refuse flux, in a cast-iron boiler, is raised to a tem- 
perature of 600° Fahrenheit, scrap tin, or thin sheet wrought-iron 
scTAp 18 added thesieko. The boiler may have a longitudinal divi- 
sum in ike middle^ one side being used I»k ^^o^^j^iv^ ^&)& ^s^kft to 
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be coated, tibe othar side to reeeive the sonip, there being tree 
aooesf of the melted diloride to each side. 

All articles io be coated are to oome into contact with some 
scrap on the dipping side of the partition or division ; the coating 
is said to be in consequence of the hydrogen gas escaping from 
ihe deoompootng iron scrap, and will protect the article " from 
'^ oxidation.'' 

Acid chloride of zinc aqueous solution, having immersed therein 
iron in contact with copper, will deposit sine on the copper, the 
iron being dissolved in proportion to the zinc deposited. 

All articles must be pickled prior to the coating; after coating 
they are immersed in boiling water. 

Copper coated by this process may be melted down, giving 
brass as a result. 

^ A battery may be used to increase the depositing zinc, as in 
" the or^nary way.** 

[Printed, 4(i No Drawings.] 

A.D. 1866, October 30.— N« 2810. 

BOUSFIELD, Georgb Tomlinson. — (A communication from 
Charles Henry PerJnns.) — *' Improvements in treating sheet-iron 
** plates for the purpose of preparing the same for being coated 
** with zinc for producing the so-called 'galvanized iron,* and 
" lilso for manufacturing such plates in imitation of Russia 

nron. 

The portion of the invention that relates to preparing tiie said 
plates for being coated with zinc is as follows: — Instead of 
removing the scale from the iron by mechanical or chemical means, 
the inventor converts the scale into pure iron by depriving it *' of 
'* tiie elements with which the iron is combined to form the oxide 
*'* during the process of its manufskcture ;" at the same time ''the 
^ quality of the metal of the sheet is improved by driving oS any 
** constituent imptirities which it may contun.*' To accomplish 
Ihis conversion, a number of common sheet iron plates are packed 
in a mouldn's iron flask, turnings or chips of iron being also 
placed therein, so as to completely cover the pile of plates as well 
«8 the surfaces between each pair of plates. The flask is covered 
and made perfectly air-tight ; it is then submitted to a heat little 
short of fusion for about twelve hours. When the flask has 
cooled, the pl&tea are removed — tlicy «tt ol ^ ^m^ ^C^^stj \sasir— 
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and subjected to pressure between the sur&oes of polished rollers. 
To anneal the sheets^ they are again piled in a close flask 
with iron chips and turnings, exposed to heat for about twelve 
hours, and fdlowed to cool gradually. They are then fit to be 
" galvanized." 

" The same principle can be successAilly employed in preparing 
" other articles, as, for example, nails and screws for receiving 
" a coating of metal to prevent oxidation." 
pPrinted, 4d. No Drawingjs.] 



A.D. 1866, November 20.— N» 3047. 

BROOMAN, Clinton Edgcumbb. — (A communication from 
Mayeul BemaM.) — " A new or improved process or method of 
*' coating or covering iron and steel with copper or copper alloys." 
This process comprises three operations, which are : — 
1st. Cleaning or scouring. — ^The article is inunersed in weak 
sulphuric acid for six hours, rinsed in water, rubbed with sand and 
water (carbonate of soda is added to the water), and finally 
" rinsed with fresh water." 

2nd. Electro-coating the article with copper or copper alloy by 
means of an alkaline bath. — The alkaline bath consists of a very 
strong solution of cyanide of potassium containing carbonate of 
copper. ''The baths of brass and bronze are obtained in the 
same manner, substituting for one part of the copper such 
proportions of zinc or tin as will give the desired result accord- 
ing to the shade to be obtained." These solutions are worked 
by means of a Bunsen's battery; Archaud's modification is 
preferred. A five minutes' coating in this bath is sufficient to 
preserve the article from oxidation. 

drd. Increasing the first coating of copper or alloy given to the 
article by the second operation by submitting it to the action of 
the electric current in a sulphate of copper bath.-— The electric 
current is obtained for this bath by means of amalgamated zinc 
in porous cells, and the article is immersed therein for forty-eight 
hours. To keep the solution charged with copper, portions of the 
liquid are taken out and crystals of the sulphate dissolved therein 
with heat, the saturated liquid being poured back into the bath ; 
bags of the sulphate are also placed in the bath. When coated^ 
the article " is washed in fresh water." 
[Printed, 4d, No Prawings.] 
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A.D. 1866, November 21.— N« 3060. 

MOREWOOD, Edmund.—** Improvements in coating plates or 
" sheets of metaL'' 

The present practice in coating sheets or plates of iron with tin 
or teme metal is to pass them into the second pot of melted coat- 
ing metal immediately after they are withdrawn from the first 
coating pot, whenever a second pot of coating metal is used. 
Instead of this, the inventor proceeds as follows : — A bath of 
grease or flux is interposed between the first and last coating 
metal pots ; this flux bath is furnished " with a carrying apparatus 

or instrument and withdrawing rollers, so that the plates which 

have been passed into this flux bath from the first coating metal 
** are conveyed by the carrying arrangements and rollers through 
" and out of tiie grease or flux." 

This flux pot and apparatus is also used '' to level or smooth 
** the coating which the plate has received in the first pot before 
" it is passed into the after coating pot." A partition is used in 
this second metal pot, so as to divide the surface; a suitable 
arrangement conveys the plate from one side of the bath to the 
other. From this latter coating pot the plates are passed on to 
the finishing grease pot, '' which also contains a carrying arrange- 
" ment and withdrawing rollers." 

When heavy plates are to be coated, or when the plates, whether 
heavy or light, are to have a very fine surface, or to reduce further 
the coating, the inventor uses two finishing flux or grease pots, 
with apparatus and rollers, instead of one ; the plates are passed 
directly from one to the other, thus a superior appearance is 
obtained. 

[Printed, 4d. No Drawings.] 

A.D. 1866, November 27.— N» 3118. 
GRO CKFORD, Charles. — {Provisional protection only.) — " Im- 
'* provements in obtaining useful products from certain materials 
" produced in the process of galvanising or coating iron with 
" zinc." 

1st. Treating " bath or flux skinnings." — A solution is made 
by boiling and grinding in water. By treatment with lime, oxide 
of zinc and chloride of ammonium is obtained. Carbonate or 
sulphide of zinc is precipitated by carbonate or sulphide of sodium. 
Sulphide of barium furnishes sulphide oi xmc. TfiA ^^'Sj^'et ^^s^- 
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valent of sulphate of ammonium being added and the residue 
boiled^ chloride of ammonium sublimes and zincic sulphate 
remains. Ammonia may be used to precipitate the oxide of zinc. 
Treatment with sulphuric acid yields sulphates. 

2nd. Refining " dross spelter " collected from the bottom of 
the galvanizing bath. — A retort^ somewhat like a Belgian retort, 
but oval, is charged partially with ground coke *' or some inert 
'* material/' the zinc dross is then placed, then some more ground 
coke. The condensing pipe inclines, so .that the condensed zinc 
runs out into a proper receiver. 

3rd. The vapour arising ftom the galvanizing bath is collected 
and condensed, by conducting the said vapours into a tower filled 
with coke, upon and through which water £a.lls in a finely divided 
state. A hood and a flue or flues conduct the vapours into the 
tower. The said flue or flues may be connected " with any suit- 
''' able condenser, and thus condense and collect the vapours.'' 
DPrinted, 4d. No Drawings.! 
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A.D. 1637, December 7.— N« 112. 

JACKSON, Joseph.— This "spiall priviledge" is granted « for 

" fourteen years, to use and excise within England and "Wales, 
*' ' The sole making, casting, and guilding of all sort of leaden 
" * scales, after a way by him invented, nowe used by the newe 

" ' draps within the same kingdome and dnion.' '* 

[No Specification enrolled.] 



A.D. 1772, April 3.— N« 1010. 

HOMER, Mark. — ''A grate or stove, with its appurtenances 
^* made of metal, plated with silver, with or without ornaments 

of enamel or lapis lazuli." 

The following is the description of the invention : — " By plating 
of iron or copper, or a mixture of coppet wvd\xwft«,mth a suffi- 
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" dent quantity of fine silver, according to the value of the work, 
" which are xmited together by a proper degree of heat, affcer- 
<* wards hammered, rolled, or flatted down to a proper thickness 
'' for use, and worked into form by stamping, chasing, or hanmier- 
'' ing, according to the different forms required ; the iron work 
'' to be plated, and the ornaments of enamell or lapis lazuli are 
'< made use of discretionally, as the same may be required." 
[Printed. 41. No Drawings.] 

A.D. 1777, August 1.— N« 1166. 
MARSTON, JoHif, and BELLAMY, Samubl.—" A method of 
" stamping upon plated metal, gilt, and other metals^ all sorts 
'' of hat and cloak pins, and all kinds of figures, decorations, 
'' ornaments, and other devices for cabinet furniture and lock 
'' fUmiture^ and intermixing divers colours in the same." 

*' Sink, grind, and polish a die," and take a bar of plated, gilt, 
or ordinary copper, roll it out thin, and cut it into sizes suitable 
for the design ; " when so cut, first neal them, then boil them 
** in allum and water, ind afterwards burnish them." The metal 
is then stamped with the die, and the hollow is filled up with an 
alloy of i* tin, regulus, and lead." According to another plan, a 
thin metal plate, of the size of the hollow, may be placed therein, 
" and the outside metal turned over such plate." In filling up 
the hollow of the hat and cloak pins, a shank, nail, or screw is 
thereby soldered therein. When a plate is put into the hollow, 
the screw is " bored up to the head through the middle of the 
•* plate before such plate is put in the hollow;" the screw may 
be soldered to the plate with the above composition. After the 
article is made, it is heated, and coated with a mixture of " gum 
'* sandarak " and spirits of wine, " and those not plated or gilt 
may be coloured with '' a lacker made of spirits of wine, seed lake, 
'* and omatto." 

**To intermix divers colours" a foil of the desired colour or 
colours is placed under a portion of the article that is stamped 
completely out for the purpose. Another method consists of 
laying on paint of the desired colour. 

[Printed 4d, No Drawings. See EoUs Chapel Beports, 6th Ecpoi t, p. 1G3.] 

A.D. 1778, December 23.— N« 1205. 
BENT, William. — "A new kind of ship blocks, which turn 
'' upon iron or ateel pins or axles cased m\^xxcL<^\»\^^ 
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The pins of the blocks are made of iron or steely which may 
be prepared for covering with metal by pickling, tinning, 
fluxing, or otherwise, or without such preparations, though the 
same thought to be preferable ; after which a proper quantity 
of metal, consisting of brass, copper, tinn, pewter, lead or other 
metal, or a composition of all or any of the said metals, is 
melted and poured or cast upon the pins, which are previously 
put into a flask or mould, to which pins the said metal adheres, 
and thereby the pins become free from the inconvenience of 
rusting, which iron pins not covered are very liable to, and 
such pins so covered preserve a sufficient strength ; and pins 
cased or covered as above specifyed may be applied to the 
purpose of bolting ships. The shives of the said blocks may 
be made of mahogany, lignum vitae, or other wood, with or 
without pieces or plates of metal flxed on each side in the 
centers to strengthen the wood ; or the whole shive may be 
" made of metal or of cast iron. If of cast iron the holes in the 
'' middle should be lined with metal, which may be done either 
** by casting in the same manner as above* described for covering 
** the pins. The block case may be made of elm or any other 
" wood." ^ 

[Printed, 4d. No Drawings. See Rolls Chapel Seports, 6th Seport, p. 141.3 

A.D.'1779, March 22.— N° 1215. 
BENNETT, Thomas. — ^A "compound metal for lining copper, 
'* brass, and iron vessells so as to make them as sweet as if of 
" solid silver, and more durable than any other invention for that 
purpose discovered." 

" Melt two pounds of grain tin, then take eight ounces of silver 
as thin as can be made, and dip it into sal-armoniac water, and 
" dry the same, then put the silver into the melted tin, and in a 
" few minutes the same will incorporate into one body, which 
** being done will be fit for lining the copper, brass, and iron 
" vessells, so as to make them as sweet as if of solid silver. To 
" put the metal on the vessels is as follows: First, clean the 
copper and other vessels well, and wash them over with sal- 
armoniac water; dry the vessels, and lay the metal on the 
same, but with a stronger heat than the common method of 
" tinning." 

[Printed, ic?. No Drawings.] 



(( 



(( 



if 
it 



St 

es 

€€ 
t€ 

€t 
€$ 
*€ 
€€ 
<S 
f€ 
t€ 
f€ 
« 
€€ 
€S 
$S 



PLATING OR COATING METALS WITH METALS. 69 

A.D. 1782, January 14.— N** 1316. (♦ ♦) 

MARTIN, Joshua Lover. — A " new-invented art of drawing 
tubes, plated or otherwise covered with silver or gold, on copper 
or other metal, for the purpose and construction of telescopes, 
perspectives, opera glasses, and various optical, mathematical, 
and philosophical instruments, to which they are adapted." 

The copper or metals to be plated is first covered with silver 
or gold, and afterwards formed into tubes and soldered. They 
are then applied to the draw bench, and being first put on a 

" triblet or mandril, are drawn through the holes of different 
sizes according to the required thickness of the tubes. This 
being done, they are made into telescopes, perspectives, opera 
glasses, or other optical, mathematical, or philosophical instru- 
ments, where plated tubes may be required. And to prevent 

*' the surface of the plated metal tubes, in the necessary action of 
sliding, firom being scratched or otherwise defaced (which would 
be the consequence of tubes sliding in metal), the collars or 
springs thro' which the plated tubes are made to slide is lined 

'• with cloth, velvet, or other soft substance." 
[Printed, 4<2. No Drawings.] 

A.D. 1787, October 30.— N° 1624. 
ALSTON, Jambs. — " A new manner of making buttons of iron 
** or steel, covered with tin and other metal, or tin alone." 

The rolled iron or steel is freed from scale, and the blanks are 
eat out by means of '' a common piercing press ;" the shanks are 
then either soldered or screwed into the said blanks. Those 
intended to be stamped (when tinned) are put into a suitable 
vessel, and mixed in layers, with pounded charcoal, bone-dust 
or saw-dust ; they are then annealed by the application of heat 
and slow cooling, shaken in a box, pickled and scoured. The 
buttons are kept in lime water until wanted for tinning. 

The buttons being dipped into a solution of sal-ammoniac, are 
drawn whilst wet through pounded rosin, and put into a perfo<^ 
rated iron box. The closed box is then immersed in molten tin 
and moved about until the buttons are completely coated ; the 
superfluous metal is then beaten off. In order that the buttons 
should at last be tinned with a smooth surface, they are sus- 
pended by wire hooks, so that no button shall touch another, and 
dipped into molten tin, the surface of which is covered with a fett 
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substance. A few smart blow^ drives the tin away and the 
buttons are placed in hot water until the tin upon them becomes 
fixed ; they are then shaken in hot bran^ and, if necessary, further 
cleansed, stamped, and polished. 

By the foregoing methods cast-iron buttons previously annealed 
may be tinned. 

** For tinning, I make use of grain tin, tin alloyed with bis- 
" muth, best London pewter," or " other composition of tin 
" which will melt sufficiently fluid." 

[Printed, id. No Drawings. See Bolls Qhapel Reports, 6th Report, p. 178.] 

A.D. 1790, January 15.-N« 1722. (♦ *) 

ROBERTS, Samuel, the younger. — "The method of making 
" candlesticks of white metal plated with silver." 

Iron or steel dies are cut " to the form and pattern of each 
** particular part of the candlestick." White metal, either simple 
or compound, is plated with silver in a flat piece, '^ rolled or flatted 
" to the proposed thickness of the candlestick,*' and cut into 
pieces of the size and shape of each die. Each piece is stamped in 
thejdie for which it is cut out, unless there are parts "where the 
** work in the die is too deep for the plated metal to bear stamping 
*' into without injury to the silver;" in such case the silver must 
be stamped in the die, " moulded in sand, and the white metal 
" melted and cast or poured upon it." If the metal plated upon 
be iron or steel, "it will be necessary to stamp the plated metal 
" when red hot." The superfluous edges are cut off, each piece 
is levelled on the edge with a file, the different parts are bound 
together with wire, and each joining is soldered with silver or tm 
solder. The candlestick is then " cleaned off, which may be done 
" by boiling it, if plated on iron or steel, in spirits of vitriol and 
water ; if on any of the other white metals, in pearl ashes u&d 
water." Each joining " must be repaired with a file or bur- 
nisher," and the candlestick is then ready to receive the final 
polish " in the manner used with respect to candlesticks plated 
" on copper." 

[Printed, M, No Drawings.] 

A.D. 1791, March 3.— N** 1795. 

BEESLEY, James. — This is an invention of "plated pokers, 
'^ tongs, and ahovelB (commonly called fire irons), and fenders 
** of &U pattema." 
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The usual fire utensils called fire shovels, pokers, tongs, and 
fenders, heing commonly made of iron and steel, which require 
much trouble in cleaning; in order to lessen this trouble, I 
plate these utensils with silver, either with hard or soft solder. 
** The method of plating with hard solder (which will last longer 
than the soft) is, by fixing on the iron or steel a body of silver 
according to the pattern, and binding it on with wure and so 
much silver solder, according to the size. It is heated in char- 
** coal fire until it becomes red hot for the solder to melt, and that 
*' becomes fast to the iron or steel. The method of plating with 
** soft solder is, by fixing the silver on the iron, steel, copper, 
** brass, or on a composition of other metals and afterwards 
** tinning the same; but as tin does not require much heat, 
'' instead of heating it red hot I just melt the tin. It is soldered 
** with the same by applying rosin to it when it is hot. I plate 
" the shovels, tongs, or pokers made of copper, brass, or com- 
** position, with soft solder and iron or steel ones vidth either 
•* hard or soft solder. I make the fenders of silver, plated copper, 
" brass, or composition of metals, by piercing them to any pattern 
** of a stove, and putting on mouldings made of iron, steel, 
** copper, brass, or composition to keep it in its right form, and 
*' rivetting or soldering the same to the fender ; and putting a 
" fibcture on the inside of the fender makes it compleat." 

[Printed, id. No Drawings. See Bolls Chapel Reports, 6th Report, p. 144.] 

A.D. 1804, January 26.— N^ 2749. 

ALDERSON, George.— A " new invented manufacture of metal 
'' pipes, the same being lead lined with tin in a manner and by a 
" process or processes entirely new, to be used in all cases to 
'* which lead pipes are applicable." 

A polished iron rod or core is introduced into the centre of a 
suitable mould, and the molten lead is poured therein. As soon 
as the lead is set, the said iron core is drawn out, and a similar 
core of smaller diameter is inserted into the mould and the 
molten tin is poured therein. Upon drawing out the last men- 
tioned rod or core and opening the external mould, the cast 
pipe appears, and may be submitted to the operation of drawing 
when quite cold. 

According to another method, the tin pipe may be first cast 
vpon a small core and in a small iqo\s\^ \ *^^ ^«t^ ^sA^x^^'osse^ 
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then be removed to a larger mould, and the lead thereby cast 
romid the said tin pipe. 

Another plan consists in casting the lead pipe upon a tin pipe 
as a core. 

A tin pipe upon a core may be inserted into a lead pipe, and 
the whole passed through a draw plate. 

When the short thick pipe is produced by casting, it must be 

drawn to the proper length and substance by any of the common 

processes, but must have a central rod to preserve the inside of 

the pipe ; the rod must afterwards be drawn out. 

CPrinted, 4d. No Brawines. See Repertory of Arts, vol. 5 {second series), 
p. 418 ; and EoUs Chapel Eeports, 6th Report, p. 1K$.] 

A.D. 1818, July 24.— N« 4284. 

BLAKEMORE, Richard, and JAMES, John.— « A new kind 
of plate, which we denominate amophous" [amorphous?] 
metal plates, and likewise a certain improved and more perfect 
method or methods of chrystalizing or rendering chrystalizable 

*' the surface of tin plates or iron or copper plates tinn'd, which 

*' plates we call amorphous metal plates." 

''Our invention or discovery consists in adding to the tin, 

** whether grain, refined, or common, used in the manufacture of 

'' tin plates a mixture or alloy of some or any other metal or 
semi-metal capable of uniting in fusion with tin or of any two 
or more of such metals or semi-metals, whicjh said metals or 
semi-metals fuse or become fluid, or, being in a state of fusion, 
cool or become fixed at a different degree of heat or tempera- 
ture from that of tin ; and so that the quantity of such metals 
or semi-metals so added to or alloyed with the tin be sufficient, 
and not more than sufficient, to produce or leave upon the 

'* surface of the sheet or plate, after the process is completed, 

" evident and visible marks or impressions of crystallization." 
*' The metals cfr semi-metals we have found most convenient 

'* and proper for this purpose are zinc, bismuth,- copper, lead, 

** and brass." 

CPrinted, 4<f . No Drawings. See Repertory of Arts, vol. 34 {second series) , 
p. 198 ; and Rolls Chapel Reports, 7th Report, p. 120.] 

A.D. 1822, April 16.— N° 466/. 
DANIELL, William.— An invention in **the rolling of iron 
*' into bars used for making or manufacturing tin plates." 
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My said invention consists of ui improvement in the mode of 
rolling iron to be used for tin plates, and consists in rolling the 
iron (to be used for tin plates) perpendicularly between a pair 
of rolls with groves of different gradations, the iron being pre- 
viously cut with a pair of shears or any other instrument into 
pieces of foiur inches and a half an inch square, more or less (but 
I generally prefer that size), the first grove in the rolls being so 
cut or formed as to admit each of the pieces of iron (singly) to 
pass through perpendicularly, and the successive groves in the 
rolls being such that the pieces of iron may come out of the 
last grove reduced to a proper thickness for the future stage of 
'* the manufacture of iron for tin plates. By the means of rolling 
*' the iron perpendicularly in the manner which I have described, 
the inside of the piece of iron is brought to the surface, and 
the imperfection it contains, instead of being dispersed and 
** intermixed throughout, is forced to the edge and ends; the 
'* quality of the iron for tin plates is thereby much improved, and 
" the number of tin plate wasters are thereby reduced." 

[Printed, 4rf. No Dra^vings. See Repertory of Arts, vol. 43 {second series), 
p. 78 ; and London Journal {Newton* s), vol. 6, p. 75.] 



A.D. 1832, January 24.— N° 6214. 

MAYBURY, Joseph, MAYBURY, John, and MAYBURY, 

Joseph, the younger. — " Certain improvements in polishing or 
" planishing and manufacturing or making ladles, spoons, and 
" other articles for culinary, domestic, and other purposes made 
" of iron and tinned." 

The Specification describes and the drawings show a pair of 
planishing rolls for planishing tin plates, the said rolls being 
mounted in a frame and fitted with driving wheel and shaft, 
coupling boxes, spindles, and spur pinions ; elevating screws adjust 
the separation between the rolls to the thickness of the plates to 
be planished. The said rolls are made of steel or other metal that 
will take a high polish. 

" The manner in which we make and planish spoons and ladles 

" is as follows : — Cut the spoon or ladle out of the best strip or 

/' sheet iron by means of a press ; then anneal, pickle, and tin it 

"in tiifi usual way before it is bowled; afterwards pass it thro* 

the phmishing rolls which planishes it ; it is then bowled in a 

pair of highly planished bowling or sinking dies in the manner 
" heretofore used, except that the dies are highly planished or 
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polished ; when bowled it is set hj hand^ and finished in the 

usual way by the polishing bob." 

[Printed, 6d, Drawings. See London Journal {Newton's) . vol. 8 {eon^oined 
series) t p. 262 ; and Register of Arts and Sciences, voL 7 (new series) , p. 137.3 

A.D. 1838, May 3.— N° 7630. 

BERRY, Miles. — {A communication,) — ''Anew and improved 
*' method or process of alloying metals by cementation, particu- 
^ larly applicable to the preservation of copper, wrought or cast 
" iron, and other metals, and thereby operating a change in the 
^ appearance of their surface, and giving them more brilliancy." 

1st. Copper is rendered inoxidizable by the following process : 
—It is cleansed, covered with a mixture of charcoal and zinc 
powder, and raised to a red heat in a furnace for a longer or 
shorter period according to the bulk of the article and the colour 
to be given to it. 

2nd. For the preparation of iron, two parts of zinc and three 
parts of copper are melted together, and the cleansed iron i^ 
plunged therein. A flux or layer of sal ammoniac is preferred 
to be used for excluding the atmosphere from the surface of the 
melted alloy. The article is then placed in charcoal powder in 
a furnace, and exposed to a strong red heat until the fumes of the 
zinc begin to abate; it is then (still covered with charcoal) 
plunged into water or allowed to cool slowly. 

3rd. In regard to the process for iron, a modification consists 
of pulverising the above-mentioned alloy when mixed with borax, 
and dipping the iron (previously cleansed and greased) into the 
metallic powder thus produced ; the article is then plunged into 
the charcoal powder and heated as above set forth. 

4th. The cleansed iron is dipped into a solution of sulphate of 
copper, plastered with potter's earth, covered with a layer of pul- 
verised zinc and borate of soda, covered with charcoal powder, 
placed in a furnace, and treated as set forth above. 

[Printed, 4d. No Drawings. See London Journal (Netoton's), voL 15 (com- 
joiiMd series) t p. 91.] 

A.D. 1841, August 27.-N'> 9055. 
MOREWOOD, Edmund. — " An improved mode of preserving 
** iron and other metals from oxydation or rust." 

This invention consists of *'the preserving of iron and other 

*' metals capable of being tinned and fusing at a temperature of 

'^ not less than one thousand two YiandTed A^e^^ oi ¥«]hxenheit, 
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'* firom oxidation by tinning them and then dipping the tin 
<< covering or surface in molten zinc," '* or otherwise coating the 
** said tin covering or surface with zinc/' so that " contact shall 
'' take place between the surfaces of the zinc and tin." 

*' The zinc prevents the destructive influence of the tin upon 
** the iron or other metal when tin alone is used," and 'Hhe tin 
** lessens the destructive influence of the iron or other metal upon 
'* the zinc when zinc alone is used to cover the said iron oi; other 
" metaL" 

The tinned metal is immersed in pure molten zinc, the surfkce 
of which is covered with a flux of sal ammoniac. The article is 
8u£Pered to remain in the molten zinc, which is retained as nearly 
as possible at the melting point, until, on drawing it out slowly, 
the zinc surface presents a smooth appearance. 

After taking the tinned metal out of the molten zinc I im- 

marse it in clean water almost immediately whilst the plate is 
** stin hot, and before the coating has become set and hard, and 
" then scrub and clean it therein, and afterwards dry it in bran 
" or sawdust." 

A Disclaimer was filed on December 11th, 1845, confining the 

invention to preserving iron from rust by tinning it, and then 

dipping the tin surface in molten zinc. 

[PrintecU 4d. No Drawings. See Eepertoiy of Arts, vol. 18 {new teriet) 
p. 170; London Journal {Newton*8)t vol. 24 {conjoined series), p. 117 ; 
and Mechanics' Magazine, voL 36, p. 288.] 

A.D. 1848, December 4.— N** 12,358. 

DRAYTON, Thomas. — " Improvements in silvering glass and 
'* other surfaces." 

Although this invention relates principally to silvering glass, 
the solution used for this operation ''will deposit silver upon 
" metals in a very perfect manner." 

The solution is prepared by mixing spirits of wine with an 
ammoniacal solution of nitrate of silver ; the liquid is allowed to 
stand for some hours, and then is filtered for use. Grape sugar 
is dissolved in spirit and water, added to the filtered liquid, and 
the whole allowed to stand a few hours. 

To promote the deposit upon glass, heat (160° Fahrenheit) is 
used. 

[Printed, 4(2. No Brawings. See Itepertory of Arts, voL 14 (enlarged series), 

£38; London Journal lI{etDton*s), vol. 84 {conjoined series), p. 414; 
eehanics' Magazine, vol. 50, p. Mft; '^«Xa!Ci\i ^QvsrMiJL»NOu^^^,^>&»\ 
and Engineers' and ArchitwW oowrMJL,No\A'i,^,*KM\ 
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A.D. 1851, February 28.— N<» 13,636. (* *) 

MILLWARD, William. — "Certain improvements in electro- 
magnetic and magneto-electric apparatus," consisting of:— 
1st. " A new mode of charging or magnetizing iron and steel 
bars, to be used either as permanent magnets or electro-mag- 
nets." This is effected by using "an electro-magnet formed 
by a current produced irom a magneto-electrical machine, 
** instead of the current produced from a voltaic battery as here- 
*' tofore." The magneto-electric machine preferred consists of 
magnets of " the U " or horseshoe form, with all the north poles 
ranged on one side and the south poles on the other ; the com- 
mutator acts upon all the magnets " at the same instant, so that 
" the current of electricity always passes in one direction,*' and 
the whole magnetic surface is ** in combination at one time.^ 
2nd. Two " new forms of magneto-electrical machines.' 
In the first, the armatures may revolve either between the poles 
of horseshoe magnets "or in face of them." Instead of the per- 
manent horseshoe magnets being of steel, they are of cast iron, or 
of soft iron, with steel magnets placed on or around them out of 
the influence of the armatures. 

The second machine consists of a fixed horseshoe permanent 
magnet and a revolving ** commutator " of soft iron, with a brass 
centre between the permanent magnet and fixed coiled " arma- 
" tures." [The "commutator" would here appear to be also 
a keeper to the permanent magnet.] 

[Printed, 6d. Drawing?. See Repertory of Arts, vol. 18 (enlarged series), 
p. 199 : Mechanics' Magazine, vol. 65, p. 198 ; and Patent Journal, vol. 11, 
p. 267.J 

A.D. 1862, April 20.— N<> 14,080. 

RIDGWAY, John. — This invention consists of "the application 
" of the art of 'electrotype ' or 'electro metallurgy ' to the orna- 
" menting or decorating of articles of glass, china, earthenware, 
" and other ceramic manufactures," so that " the surface of the 
non-conducting body is so prepared that the metal deposited 
thereon shall become alloyed or combined therewith." 
To efPect this object, ** a new glaze or coating substance ** of a 
porous character is applied to the surface of the articles, so as to 
give them " an affinity for copper as a first coating/* by sub- 
jDJtting them " to strong alcohol, or a gelatinous solution, or a 
'^ thin coating of mastic varniaki," ox «i \«sm^ol ^^^\>%sA 
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mastic " fused and dissolved in spirits of turpentine ;" immersing 

thein^ when the above coating is nearly dry, in a solution of 

** phosphorus reduced by bisulphuret of carbon;" immersing 

them in ** nitrate of silver ;" setting them aside to dry ; making 

their surfaces conductable by brushing them over with highly 

pulverized carburet of iron and sulphate of copper intermixed, 

until a high polish is attained ; corroding the articles '' by means 

*' of the fUmes of hydrofluoric acid ;" and electro-coating them 

with copper by an acid solution of its sulphate to which sulphate 

of zinc has been added. The articles are then removed from the 

depositing vat, cleansed, dried, and polished ; any grease is also 

removed by boiling in a solution of pearlash or " American 

*' potash." 

llie surfeuse of the copper is then prepared by immersion in 
a solution of nitrate of mercury, for electro-silvering or electro- 
gilding. Other metals besides gold or silver may be electro- 
deposited to ornament the surface prepared as above described. 

[Printed, 4d, No Brawings. See Mechanics' MagaKine, vol. 67, p. 974l] 



A.D. 1852, December 8.— N^ 996. (* *) 

SYMONDS, John, and MOUCHET, George.— "An improved 
*' mode of cleaning or scaling metallic surfaces." 

^To avoid the waste and deterioration of metal" consequent 
upon the use of the ordinary modes of cleaning and scaling 
metallic surfeu^es, the articles to be cleaned are immersed in the 
pickle in metallic contact with an electro-positive metal, such as 
zinc, the zinc being in a porous vessel placed in the pickle. 

A tank for cleaning iron or other plates is shown, in which the 
porous cell is in the middle, between two sets of plates that are 
wedged into guide frames having grooved iron notches. The 
arrangements are, however, varied according to the article to be 
deaned. 

The pickle employed is a solution of salt, with or without the 
addition of ''sulphuric or muriatic acid;" in the Provisional 
Specification it is stated " sulphurous or muriatic." 

Cast iron may, in some cases, be used instead of zinc. 

When several tanks are used, the zinc and articles to be cleaned 
are connected into a galvanic series. 

[Printed, 6d. Prawing.] 
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A.D. 1853, March 4.— N^ 653. (* *) 

STIRLING, John Davib Morribs. — {Provisional protection 
only.) — " Improvements in manufacturing coated metal.'' 

Metals tliat have been coated by electrical or chemical action are 
to be subjected to a rolling process, which reduces the thickness 
and planishes the surfaces of the metals. 
[Printed, 4(2. No Drawings.] 

A.D. 1854, February 2.— N« 263. (* *) 

PARIS, Charles Emile. — {Provisional protection only,) — 
'* Certain improvements in covering with metals certain metallic 
** surfaces." 

Articles of metal which have been coated with a vitreous com- 
pound, receive a second coating of metal by applying the metal 
thereto in the form of sheets or powder, and fusing it. 

[Printed, 4cf. No Drawings.] 

A.D. 1854, November 15.— N° 2417. 
WARNER, Arth ur. — {Provisional protection only,) — " Improve- 
** ments in combining sheets of copper or its alloys with lead, 
" tin, zinc, nickle, gold, silver, platinum, or alloys containing 
'' these metals, or some of them, with or without the addition of 
'* copper, antimony, bismuth, arsenic, manganese, or mercury.'' 

" This invention consists of combining sheets of copper or its 
** alloys with sheets of the other metals mentioned ; and this I 
" do, by preference, by flushing or coating one surface of a sheet 
'' of copper or its alloys with suitable solder, & then causinff 
** such surface to adhere to a sheet of one or other of the other 
" metals mentioned, by heat applied through the sheet of copper 
or its alloys, aided by pressure, to keep the two surfaces in 
contact when the melting of the solder and the cooling of it 
" between the surfaces are taking place. 
** When the sheets of metal are hard enough they may have 
one of their surfaces coated with solder, as well as or in place 
" of the copper, and heat to melt the solder may be applied 
*' externally to such hard sheets, as well as or in place of to the 
*' external surfaces of the sheets of copper or its alloys." 
[Printed, 4c?. No Drawings.] 

A.D. 1855, May 12.— N^ 1067. 
WARNER, Arthur. — {Complete Specification, but no Letters 
Patent,) — " Improvemelits in combining sheets of copper or its 
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alloys with lead^ tin^ linc, nickle, gold, silver, platinum, or 
alloys containing these metals, or some of them, with or without 
the addition of copper^ antimony, bismuth, arsenic, manganese. 



** at mercury/* 
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" This invention consists of combining sheets of copper or its 
alloys with sheets of the other metals mentioned," preferably 
by fliishing or coating one surface of a sheet of copper or its 
alloys with suitable solder, and then causing such surfkce to 
** adhere to a sheet of one or other of the other metals mentioned, 
" by heat applied through the sheet of copper or its alloys with 
'* suitable solder, and then causing such surface to adhere to a 
sheet of one or other of the other metals mentioned, by heat 
applied through the sheet of copper or its alloys, aided by 
pressure, to keep the two surfaces in contact when the melting 
" of the solder and the cooling of it between the surfaces are 
'' taking place. When the sheets of metal are hard enough, they 
'' may have one of their surfaces coated with solder, as well as or 
" in place of the copper, and heat to melt the solder may be 
** applied externally to such hard sheets, as well as or in place 
*' of to the external surfetces of the sheets of copper or its 
" alloys." 

Sheets of copper flushed with solder are united with sheets of 
lead by moistening with the ordinary solution for soldering, and 
going through the above-described process. To apply heat, the 
iron pressing table is furnished with a metal heater. Sheets of 
copper coated with solder may be combined directly with sheets 
of zinc or alloyed zinc by the above process. A similar process is 
used when the sheets of copper or alloy are to be combined with 
the other metals mentioned above. 

The sheet of copper or alloy may be coated with tin before 
applying the solder. 

tPrinted, 4d. No Drawings.] 

A.D. 1865, August 4.— No. 17/0. 

WARNER, Arthur. — " Improvements in coating or combining 
'' sheet iron and steel with sheet lead, zinc, tin, copper, or alloys 
" of such metals.'* 

" This invention consists of coating or combining sheet iron 
" and sheet steel with sheet lead, zinc, tin, copper, or alloys of 
** such metals, by applying soldering metal between them, and 
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*' suljecting them to heat whilst pressed together in a flat of 
*' nearlj flat state, the heat being applied through one or both 
^' of the metals, so as to melt the soldering metal which is between 
'' them. The soldering metal maj be most conveniently applied 
'' by coating one or both of the sheets or pieces of sheet metal 
" which are to be combined, though this is not essential." 

When the said combined sheets are used for ship-building, it is 
preferred to employ lead as an interposed metal between the sheet 
iron and sheet copper, '' as by so doing the copper or its alloys 
will not be preserved by gabranic action at the expence of the 
iron,'' but in other cases a sheet of copper or of its alloys may 
be applied to a sheet of iron or steel without the interposition of 
lead. When lead is interposed, the iron should be coated all over 
with lead. The soldering metal is flushed over one of the surfaces 
of the sheet copper (on a heated table) ["and the sheet iron is 
pressed thereon until the combination is cold. The same process 
is used when zinc or lead is substituted for copper, except that 
the soldering metal is flushed on to the sheet iron ; tin, alloyed 
in order to harden it, is treated in the same way. The solder used 
should melt at a temperature below that at which either of the 
metals or the resulting alloy melts. 
[Frinted, 4(2. NoDnwinfi^] 

A.D. 1856, March 31.— N° 776. 

CORNFORTH, Henry. — " A new or improved manufacture of 
" plated tea pots and coffee pots, and other vessels and articles 
" of like manufacture." 

This invention consists in manufacturing the said articles *' of 
" the metal zinc, plated or coated with silver by the ordinary 
*' electro-metallurgical processes." It is preferred to coat the 
article flrst with copper and afterwards with silver. Either com- 
mercial zinc or any alloy consisting mainly of zinc may be used. 
In coating the said articles with copper, an electro-deposit is 
obtained thereon from a solution of cyanide of copper; this 
electro-deposit may be thickened by deposition from a solution of 
sulphate of copper or other salt of copper more easily decomposed 
than the cyanide. A solution of cyanide of silver is employed 
for the purpose of depositing silver upon the said artides by 
means of electricity. Sometimes a coating of tin, or an easily 
fusible alloy of lead and tin, is applied to the articles of zinc 
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pnot' to the application of the ooatiDg of copper thereto. The 
aaid coating of tin or alloj of lead and tin is applied hj fusing 
the same on the zinc. •• 

[Printed, 4d. Vo Drawings.] 

A.D. 1856, Septemher 19.— N<» 2196. 

BISSEKER, William John. — {Promsional protection only,) — 
** Improvements in strings or wires used in or on musical instru- 
« ments." 

**The- ohjects of my improvements are to render the tone or 
'' sound of any string or wires used for musical purposes of a 
'' veiy superior kind to that useually obtained from the strings or 
" wires ordinarely used ; to encrease their dureableity as regards 
wear and atmospherical effects, and at the same time imparting 
elegance of appearance. 

** The improvements consist in depositing by chemical means, 
or plateing or coating by any process in which such covering 
can be produced, a coating of gold, or gold with its alloys, 
upon strings or wires used in or on musical instruments, and 
also for coating the metal strings used in the pianoforte or 
** other instruments with gold, silver, or other metals, by 
depositing by chemical means, or plateing or coating by any 
process in which such covering can be produced; also for 
covering musical strings or wires with gold wire, or gold wire 
" and its alloys." 

[Printed, 4d. No Drawings.] 

A.D. 1856, December 3.— N« 2872. 

NEWTON, William Edward. — {A communication from Charles 
N^ffre,) — {Provisional protection only,) — "Improved processes for 
*' ornamenting metallic surfaces, and for producing surfaces in 
** intaglio or in relief, for printing purposes." 

" The object of this invention is to reproduce copies of photo- 
*' graphic images, drawings, and prints, by obtaining from them, 
" by the action of light and the employment of chymical and 
" galvanic operations, engraved plates, either in intaglio or in 
" relief, upon iron, steel, copper, and other metals ; also to pro- 
*' duce damaskened designs, formed by metals of various colors ; 
" also designs formed of different colors, by means of several 
^ engraved plates registering one with the other; also designs of 
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'' different colors, gold and platinum, upon porcelain, earthenware, 
" stoneware, &c. ; also enamel or * nielle ' work, and inlaid work 
" upon metals, marble, stone, &c.*' 

The following portions of this inventionlnvolve the coating of 
metals permanently with metals : — 

A plate of polished metal is overlaid with a layer of sensitive 
oiganic matter which is acted upon by light : those parts which 
have been protected from light are then removed by a solvent, 
and a layer of gold or other metal is galvanically deposited upon 
the portion of polished metal that is laid bare. 

Metal may be electro-deposited in the sunken parts of an 
etched design. 

A proof in printer's ink may be used as a reserve to obtain 
a layer of another metal upon the polished metal by means of 
galvanic deposition. / 

A photograph or drawing, immersed in a solution of a metallic 
salt, and exposed to vapour of phosphorus, has the metal reduced 
in the dark parts. " A deposit of copper is effected upon all the 
" parts of a design thus metallized." 
[Printed, 4d. No Drawings.] 

A.D. 1857, January 1.— N** 5. 

NOUALHIER, Eug^nbl THioDOBE, and PROVOST, Jban 
Baptiste. — " Improvements in applying metals over hard, 
" vitrified, or any other surfaces by galvano-plastic process,*' 

To coat vitrified or enamelled surfaces, the object is varnished 
or covered with gold size, then with copper leaf, and the whole 
left to dry completely ; the said object is then electro-coppered 
(using a solution of sulphate of copper), cleaned, " smoothed by 
** filing off the asperities," "finished with pumice stone,** and 
polished. Instead of using copper leaf to make the mahce 
cbnductable, "German gold dust or bronze powder containing 
** much mercury " may be employed ; it is prepared by tritura- 
tion with common salt ; hot water is poured over the mixture, 
the salt dissolves, and the resulting deposit, dried, is fit for 
use. 

To preserve the silvering of looking-glasses from damp, the 

glass is dipped into a melted mixture of bee's-wax and tallow, 

as soon as it is cool the parts to be electro-coppered " are pre- 

** pared with metallic powder, and treated in the same manner 

^ M0 betbre mentioned.*' 
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To metallize soft surfaces, a human corpse for instance, the 
following process is employed : — All the apertures are stopped 
with modellers' wax, the hody is placed in a suitable attitude, and 
pulverised nitrate of silver spread over it by a brush or otherwise ; 
it is then electro-coppered in a bath of sulphate of copper, " the 
" result being a metallic mummy." 

To electro-coat with iron, a solution of protosulphate of iron 
is used. 

The electro-coppered articles "may receive afterwards another 
" coating of either silver, gold, or platinum." 
[Printed, 4(2. No Drawings.] 

A.D. 1857, January 22.— N^ 189. 

WARNE, Jambs. — "A new combination of metals applicable to 
" decorative and useful purposes, part of which invention is 
" applicable also to the method of combining metals and alloys 
" of metals." 

1st. "Forming a new combination of metals applicable to 
" covering the tops of bar or shop counters and tables, and 
" to other decorative and useful purposes, by soldering or fusing 
together the following metals or alloys of metals, so as to 
produce a hard metallic surface resembling silver, inseparably 
" combined with a body or back of baser metal or alloy. The 
alloy employed for the surface consists of the following metals, 
namely, block or ingot tin, nickel, bizmuth, and cobalt." 
2nd. " A novel method of soldering or uniting by fusion the 
above alloys of metals " and other metals and alloys. ",The first 
-metal or alloy in a liquid or fused state is to be poured into 
" a vessel or mould to the required depth, and when just set a 
" heated perforated metal plate is placed upon the surface to fuse 
" the same. As soon as the metal or alloy rises through the 
perforations, the plate is withdrawn and the second^ metal or 
alloy is poured in. Thus a block or ingot is produced formed 
of two distinct metals or alloys, firmly and inseparably 'com- 
" bined or soldered, which may then be rolled out into sheets of 
" the required thickness, and the two metals or alloys both being 
". of the same hardness will spread or draw evenly, and their 
" relative proportions will always remain the same, however thiu 
*' the plate may be rolled out." 

[Printed, 4ii. No Drawings.] ' • ,. 
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A.D. 1867, March 25.— N<» 826. (* *) 
GUDRY, Charles Francois Lj^opold. — " Improvements in 
the preservation of articles of cast, wrought, rolled, and forged 
iron, zinc, and other metals or alloys of metals against oxida- 
tion, from humidity and other destructive effects of air and 
" water." 

This invention consists in electro-depositing pure copper to any 
desired thickness upon the above-mentioned articles, " after being 
*' £rst coated with one or several coats of a composition in a liquid 
'' or semi-liquid state, serving as an isolating «nd metallising 
" medium.'* 
The process is as follows : — ^The articles are brushed, *' dipped 
once or several times into a hot or cold liquid varnish (the inter- 
mediate coating)," withdrawn to dry, and dipped into another 
liquid or metallic varnish." When the varnish is perfectly dry, 
the articles are electro-coated with copper by means of a solution 
of sulphate of copper, " which may be acidulated," washed, and 
dried. 

The varnishes are composed of " resinous, gummy, or bitumi- 
** nous matters, combined with greasy or essential oils and 
" metallic salts, such as minium, white lead, litharge, cinabar " 
[cinnabar ?] " and other agents having analogous properties." 

After copper is deposited upon the above-mentioned articles, 
they can, if required, be gilt, bronzed, or silvered. 
[Printed, 4d, No Drawings.] 

A.D. 1857, August 19.— N° 2197. 
WALL, Arthur. — " Improvements in amalgamating metals." 

The first part of this invention relates to a mixture of metals 
which may be used for sheets for sheathing ships, ^Iso for the 
bearings of axle boxes, and for other pui*poses. The mixture 
contains copper, lead, zinc, bismuth, and mercury. 

For sheathing ships the following process is preferred : — Zinc 
sheets of a convenient size are coated with copper by immersion 
in an acid solution of cupric sulphate. The sheets are " allowed 
'' to remain until their own natural affinities or currents of elec- 
tricity, generated by either a thermal or voltaic battery, pro- 
duce the complete amount of covering required." " This 
" process may in a great measure be dispensed ^vith by using the 
battery, per se, formed by two metals of opposite electric con- 
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PLATING OR COATING METALS WITH METALS. 85 

'* ditionSy such as is formed by mercury and zinc. This is 
effected by dipping the zinc previous to placing it in the sul- 
phate of copper bath, in which sulphuric add and water forms 
the menstruum, and in which mercury is dissolved in the pro- 
portion of an ounce of solution, specific gravity, of mercury to 
80 of water and add. The zinc being first dipped in this bath 
for a few seconds (on the same principle as that explained by 
Madeiros in the Specification of his Patent, I85d>) and then 
placed in the copper bath, makes a deposit to any required 
amount uniformly and complete. When the sheet is with- 
"** drawn from the copper bath it is replunged into the mercurial 
'* bath, when complete amalgamation of the surface and moli- 
** cules takes place, and the operation is finished. Metal, such 
'* as thin sheets of lead or thin sheets of copper, are similarly 
** treated by applj^ng any of the oxides of any of the three 
" metals to the other, or any two of them, or all together, care 
*' being taken that the last covering be mercury." 
CFrinted, 4d. No Drawings.] 

A.D. 1858, April 15.— N» 814. 

DAVIES, Charles, JONES, William, and JONES, John. 
^■{Provinonal protection only.) — " An improved method of finish 
" ing tinned, teme, or lead plates without the use of grease." 

'' The object of this invention is to dispense with the use of 
^ grease in the finishing of tinned, teme, or lead plates, and the 
** nature of the invention consists in the employment of hot air 
^ instead of hot grease for such purpose, the plates to be 
*' finished bdng placed in a stove of iron or brickwork of a suit- 
" able construction instead of being immersed in a grease pot, 
'* as ordinarily practised in such manufactures." 
[Printed, 4(f. Ko Drawings.] 

A.D. 1858, June 3.— N» 1255. (* *) 

LIEBIG, Justus Baron Von. — " Improvements in protecting 
" the silvered surface of mirrors and other articles of glass." 
This invention " consists in protecting the silvered surface of 
mirrors and other articles of glass, by depositing thereon a 
coating of copper or gold or other metal by the agency of elec- 
tridty, combined with the use of a neutral solutipn of the 
** double salt tartrate of oxide of copper and soda (potash or 
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86 PLATING OR COATING METALS WITH METALS. 

" ammonia)^ or an alkaline solution of gold^ nickel, or other 
" metals." 

The alkaline gold solution consists of caustic soda added to 
the double chloride of gold and sodium. 

The alkaline solution of nickel is prepared by adding a slight 
excess of ammonia to a solution of one part of sulphate of 
" nickel in (40) forty parts of water." 
[Printed, 4(2. No Drawings.] 

A.D. 1858, June 29.— N« 1468. 
GREAVES, Hugh. — {Provisional protection only,) — " Improve- 
*' ments in apparatus for moulding, casting, and coating metal 

" articles." 

The first part of this invention relates to a horizontal frame, 
capable of revolving upon a vertical axis. This frame is situated 
above a bench, upon which the moulding boxes may rest when 
they are required so to do. The moulding boxes are suspended 
to the circumference of the frame, and are constructed with 
gudgeons, so as to allow of the said boxes being turned over to 
facilitate the moulding. By means of this frame the boxes can 
be brought successively opposite to the cupola, ** where the metal 
is run into them. They are subsequently emptied, and by the 
'rotation of the frame again pass into the moulder's hands 
to be refilled, and again move round to the casting point as 
" before." 

For coating articles with either a metallic or other substance, 

the inventor makes use " of a frame or series of arms revolving 

upon or with a horizontal axis, beneath which is a vessel or 

cistern containing the coating material in a fluid state. The 

articles to be coated are suspended at intervals to the upper 

part of one side of the frame, which being made to revolve by 

" manual or other power, causes the articles to pass through the 

fluid coating, and to emerge therefrom at the side of the axle 

opposite to that at which they entered, they are then detached, 

and at once deposited in a carriage brought close up to the 

" frame for removal as desired." 

[Printed, 4rf. No Drawings.] 

A.D. 1858, December 14.— N» 2859. (* *) 

WEBSTER, James. — *' A new or improved method of recovering 
'^ copper and zinc from Uquids which have been employed to dip 
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PLATING OR COATING METALS WITH METALS. 87 

** or pickle articles made of brass or other alloys eontaining 
" copper and zinc." 

This consists ''in precipitating metallic copper from the 
'' saturated or partially saturated dipping liquid or pickle by 
** means of metallio zinc." *'A11 the copper is precipitated 
** in the metallic state, while the solution on evaporation yields 
" crystals of zinc salt. The whole of the zinc originally con- 
** tained in the solution, as weU as that dissolved during the 
^* precipitation of the copper, is obtained by the evaporation of 
'' the liquid." '' The dipping liquid or pickle from which the 
" copper and zinc are to be recovered is piunped " into a vat or 
cistern, in which is placed zinc (in strips or granulated) in excess, 
and the whole is stirred; after precipitation of the copper the 
liquid is drawn into a lower vat, and after subsidence of any 
suspended metallic copper it is drawn into a boiler, where by 
evaporation all the zinc '* is recovered in the form of zinc salt." 

[Printed, 6<l. Drawing.] 
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(The numbers refer to the pages in which the Abridgments oommenoe. The 
names printed in Italic are those of the persons by whom the Inyentions 
hsTe been communicated to the Applicants for Letters Fiitent.] 



Albumen : 
WeiLzii. 

AUojBjCoating metals and alloys 
with: 

Sy electro-deposition ; 
Farkes, 8. 

Bell (Le Chatelier), 6. 
Brooman {Miller), 10. 
Weems, 12. 
Peam and Cox, IS. 
Chavasee. Morris* and Haines, 

14. 
WelUzii. 

By immersion of the article to be 
coated in a bath of molten alloy ; 
Bagley and Hincher, 1. 
Bagley and Hincher, 2. 
Ta(?lor and Price, 8. 
Kelly and Shakespeare, 9. 
Chavasse, Morris, and Haines 

14. 
Morewood and Whytook, 16. 
Madge, 17. 

Nurse and Nurse, 21. 
Claus,24. 
Harrison, 27. 
Tomkins, SO. 
Morsan, S2. 
Kinder, SS. 

Johnson (Oirard), 88. 
Russ, 42. 
Thompson, 49. 

By processes in general ; 

Bennett, 68 (Appeitdix), 
Warner. 78 (Appendix). 
Warner, 79 {Appendix), 
Wame, 83 (Appendix). 
A'bel {De Route and Fontenay), 

18. 
Bowser and Bowser, 26. 
Shaw. 89. 
Putnam, 41. 
North wood, 66. 
Boggett, 58. 

Alloys, coatinf( or covering « 

With alloys; 

Bennett, 68 {Appendix), 



Alloys, &c. — cwU, 

Warner, 78 (Appendix). 
Wame, 8S {Appendix), 
Bagley and Mincher, 1. 
Bagley and Mincher, 2. 
Kinder, 88. 
Northwood, 66. 
With antimony: 

Warner, 78 {Appendix), 

With arsenic; 

Warner, 78 {Appendix), 

With bismuth ; 

Warner, 78 {Appendix), ' 
With copper; 

Warner, 78 {Appendix), 

With gold; 

Warner, 78 {Appendix). 
Northwood, 66. 

With lead; 

Warner, 78 (Appendix), 
Bagley and Miucber, 1. 
Bagley and Mincher, 2. 

With manganese ; 

Warner, 78 {Appendix), 

With mercury ; 

Warner, 78 {Appendix), 

With metals in general ; 
Allan, 68. 
Northwood, 66. 

With nickel: 

Warner, 78 {Appendix), 

With platinum: 

Warner, 78 {Appendix), 
Northwood. 66. 

Wlthsilter; 

Warner, 78 {Appendix), 
Albui, 63. 
Northwood, 66. 

With zinc; 

Warner, 78 {Append 'x). 

Alum {aluminic potassium sul' 

phate) : 

Used as a preparatory solution ; 
Marston and Bellamy, 67 {Ap^ 

joendix). 
Mitchell {Mitchell) »9^, 
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Aluminium {aluminum), coat- 
ing metals with : 
By electro-deposition ; 
Bell {Le Chatelier)» 6. 

By heat ; . 

Clark {Holley\ 36. 

Aluminum, salts of. See, 

Alum; China day; Chlo- 
ride of aluminum and so- 
dium ; and Felspar. 

Amalgamated zinc : 
Applied to the 'sheathing of ships ; 

Searle» 18. 

Anmionia {amm/mum hydrate) : 

Used in a depositing solution ; 
Liebig, 85 {Appendix), 
Cimeg,4. 
W6il,44. 
Newton {Savage), 08. 

Ammonium, salts of. See, 

Sal-anunoniac. 

Antimony, coating metals with : 

By eleotrcHl^DOsition ; 
Gore, zi. 

By heat; 

Putnam, 41. 

By immernon in the molten metal ; 
Morewood and Whytock, 16. 
Madge, 17. 

Aquafortis {Jiydric nitrate) : 

Used as a deansin^; solution ; 
Bagley and Mmcher, 1. 
Bagley and Mincher, 2. 

Used in a depositing solution ; 
Brooman {Miller), 10. 

Aqua regia (a mixture of hydric 

chloriae with hydric nitrate) : 

Used in a depositing solution ; 
Brooman {MiUer), 10. 

Arsenic {arsenic trioxide) : 

Used as a flux; 

Bagley and Mincher, 1. 

Arsenic (metallic) : 

Electro-deposition of; - 
Gore, xi. 

Auric sodium chloride : 

Used in a depositing solution ; 
Liebig, 85 {Appendix). 

Barium, salts of. See, 
Sulphate of haryta. 



Bichloride of platinum {platinic 

chloride) : 

Used in a depositing solution ; 
Hunt. 19. 

Bismuth, coating metals and 
alloyswith : 
By immersion in the molten metal; 

Alston, 69 {Appendix), 
Morewood ana Whytock, 16. 
Harrison, 27. 

Bismuth reduced from its .80« 
lution by means of lead^: 
Patera, xiii. 

Boracic acid {horadc trioxide) : 

Used as a flux; 

Clark {SoUey), 86. 

Borax {sodium anhydro-horate) : 

Used^as a flux; 

Mitchell {MOcheO), 83. 
Buss, 4&. 

Brass, coating metals and alloys 

with: 

By electro-depoHition : 
Brooman {MUler), 10. 
Charasse, Morris, and Haines, 

14. 
Sanderson, 25. 
Brooman {Bemabi), 64. 

By heat ; 

Bent, 67 {Appendix), 
Berry, 74 {Appendix). 
Sinibaldi, 43. 
Sinibaldi, 44. 

Brass, coating or covering : 

With silver; 

Beesley,70 {Appendix), 

With tin; 

Webster, 62. 

With ainc ; 
Webster, 62. 

Bronze, coating metals and 

alloys with : 

By electra4eposition ; 

Chavasse, Morris, and Haines, 

14. 
Weil. 44. 
Weil, xii. 
. Brooman {JBemabi^), 64. 

By immersion; ,. . 

Weil, 44. / ' 

Weil, xii. . * 't 
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Cadmium^ coating mekJa with : 

By processes in general ; 

Abel (J>e Bovlz and FmUenay), 
18. . 

Cadmium, used to reduce 
silver from, its solution : 

Classen, xiii 

Carbonate of copper {copper 
carbonate) : 

Used in a depositing solation : 
Brooman (MUleri^ 10. 
l^rooman {Bemubd), 64. 

Carbonate of potash {potassium 
carbonate) : 

Used in a depositing solution } . 
]^man {Miller), 10. 
Hoor^48. 

Carbonate of soda {sodium car- 

bonate) : 

Used as a flux ; 
Morewood, SO. 

Used in an electro-depositlDg solu- 
tion; 

Brooman {miUr), 10. 
Moore, 4B. 

Caustic soda : 

Used in a depositing solution ; 
Liebig, 85 (Appendix), 

China clay {aluminum sUicate) : 

Used as a flux ; 

Clark (iro«0y), 36. 

Chloride of aluminum and 

sodium {sodic aluminum chlo' 

ride) : 

Used, in a heated state, to electro- 
deposit aluminum ; 

BeU {Le ChateUer), 6« 

Chloride of cadmium {cadmium 
chloride) : 

Used asa flux; 
Morewood, 27. 

Chloride of cobalt {cobalt chlo- 
ride) : 

Used it> reduce the metal by electro- 
lysis: 
Beoqnirel and Becquerel, xii. 



Chloride of gold {^old trichlo^ 

ride): j; 

Used in a depositing solution ; 
Brooman (MiUer). 10. 
ClBLrls.{Kimlmann),40,. 
Northwood, 56. 

Used to reduce the metal by electro- 
" lysis.; 

Becquerel andBeoquere^ xiL 

Chloride of potassium {potaS" 

sium chloride) : 

Used as a flux ; 
Morgan, 32. 

Chloride of silver {argentic 
chloride) : 

Nevrton {Savctge), 62. 

Chloride of tin {stannous chlo* 

ride) : 

Used as a flux; 
Morewood, 27. 
Morewood, 89. 

Chloride of zinc {zinc chloride): 

Used as a flux; 

Bagley and Mincher, 8. 
Merewood, 27. 
Morgan, 32. 
JTohnson lOirard), 38. 
Morewood. 39. 
Fowler, 48. 

Used in a depositing solution ; 
Web8ter,.62. 

Coal oil: 

Used in coating iron with alumi- 
num; 
£lark {HoUep), 36. 

Cobalt: 

ElectroKshemical reduction of; 
Becquerel and Becquerel, xii. 

Copper, coating metals and al- 
loys with : 

By electro-deposition ; 

Comforth, 80 (Appendix), 

Oudry, 84 (Appendix), 

Liebig, 85 (Appendix), 

Parkes, 3. 

£vuis,4. 

Cmieg,4. 

Brooman (Miller), 10. 

Bousfleld ( ff^alcoU), 11. 

Johnson (Oudry), 2L 

Weil, 44. 

Thompson, 54. 

Brooman (Bemdbi), 61. 
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Copper^ &c. — coat. 

By heat; 

Bent, 87 (Appendix). 
Bowser and Bowier, 86. 
8]2iilMadi,4i. 

By immenion of the article to be 
coated in a bath of molten copper ; 
Bagley and liincher, 1. 
Bagley and Mincher, 8. 
Buss, 87. 
8inibaldi,48. 
ThompsoD,t4B. 

By means of a draw-plate ; 

Boggett, 58. 

Psf kes. 66. 

Boggett, 67. 

Boigett, 68. 

yar%,09. 
By means of solder ; 

Warner, 79 (Appendix). 

Northwood, 68. 

Copper, coating or covienng : 

With aUoys ; 

Bennett, 88 (Appendix), 
Blakemore and James, 72 (Ap» 

pendix), 
wamer, 78 (Appendix). 

With antimony ; 

Warner, 78 (Appendix). 

With arsenic ; 

Warner, 78 (Appendix). 

With bismuth i 

Blakemore and James, 78 (Ap^ 

pendix), 
Warner, 78 (Appendix). 

With gold; 

Marston and Bellamy, 87 (Ap» 

pendix). 
Martin, 69 (Appendix). 
Bldgway, 78 (Appendix), 
Vftxner, 78 (Appendix). 
Newton (mgre)t 81 (Appem- 

dix). 
l^ouaihier and Provost, 82 

(Appendix). 
Bicbaid and Badisson, 4&. . 

With lead; 

Blak^nore and James, 72 (Ap- 
pendix). 
. VTarDsr, 78 (Appendix). 
Bagley and Mincher, 1. 
> Johnson <6firan2), 88. 

With manganese; 

Warner, 78 (Appendix). 

With mercury ; 

Warner, 78 (Appendix), 
Wall, 84 (Appendix). 

With nickel; 

Warner, 78 (Appendix). 



Copper, &c. — cont. 

Withplatinum: 

Warner, 78 (Appendix). 
Voualhier and Pr^yost, 82 (Ap' 

pendix). 
Hunt. 19. 

With silver; 

Homer, 66 (Appendix). 
Marston and Bellamy, 67 (Ap- 

pendix). 
Bennett, 68 (Appendix). 
Martin, 69 (Appendix). 
Beesley, 70 (Ajppendix). 
Bidffway. 76 (Appendim), 
Warner, 78 (Appendix). 
C€imtontL,BO(Appetidtx). . 
Noualhier and Frevost, ^ Mih 

pendix). 
Bichard and Badisson, 46; ■ 

Withtin; 

Bennett, 68 (Appendix). 
Beesley, 70 (Appendix). 
Blakemore and James, 78 (4f • 

pendix). 
Warner, 78 (Appendix). 
Johnson (Otrard), 88. 
Buss, 42. 
Webster, 68. 

Withdne; 

Blakemore 'and James, 78 (Ap* 
■ pendix). 
Berry. 74 (Appendix), 
Warner, 78 (Appendix), 
Johnson (Otrard), 88. 
Weil. 44. 
Webster, 68. 

Copper, hydrated oxide of. Sh, 
Hy^ted oxide of copper. 

Copper precipitated by zinc : 
Webster, 86 (Appendix). 

Copper, salts of. See,: 
Carbonate of copper; Cu- 
pric sodium tartrate ; Cya- 
nide of copper ; and Sulphate 
of copper. 

Cupric sodium tartrate : 

Used in a depot^tinf? solution; 
Liebig, 86 (Appendix). 

Cyanide of copper {copper cya 
nide) : 

Used in a depositing solution ; 
Comforth, 80 (Appendix). 
Moore. 48. 
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Cyanide of potassium (potassium 

cyanide) : 

Used in a depositing solution ; 
Brooman {Miller), 10. 
Bousfleld {Walcoet), 11. 
Weil, 44. 

Clark' {Ku?Umann)A7, 
Brooman {Bemabi), 81. 
Newton (Savage), 62. 
Brooman {BemaJ)6), 64. 

Cyanide of silver {silver cya^ 

nide) : 

Used in a depositing solution ; 
Comfortn, 80 {Appendix), 
Moore, 48. 

Cyanide of sodium {sodium 
cyanide) : 

Brooman {Miller) ^ 10. 

Electric telegraph conductors 

and cables : 

Application of the deposition of 
metals to ; 
Farkes, 8. 
Evans, 4. 
Johnson, 14. 
Knight, 34. 
Boggett, 63. 

Bonneville {De Notan), 64. 
Parkes, 55. 
De la Haye, 56. 
Boggett, 57. 
Boggett, 58. 
Variey, 59. 

Etliereal solution of gold : 

Used to deposit gold ; 
Northwood, 56. 

Felspar {aluminic potassium sili' 

cate) : 

Used as a flux ; 

Clark {Holley), 36. 

*' Galvanizing " iron or other 
metals : 

Depositing zinc upon it or them by 
immersion of the article to be 
coated in a bath of molten zinc ; 

Johnson, 14. 

Eawsthome and Bayley, 60. 

Bousfield (Perkins), 62. 

See also Treating products ob- 
tained when coating iron with 
zinc. 
Glycerine : 

Used in a depositing solution ; 
Weil, 44. 
Weil, xii. 



Gold : 

Electro-chemical reduction of ; 
Becquerel and Becquerel, xii. 

Gold, coating metals and alloys 
with: 

By electro-deposition; 

Bidgwny, 76 {Appendix), 
Newton {Nhgre), 81 {Appen* 

dix). 
Liebig, 85 {Appendix), 
Evans, 4. 
Callaud, 7. 

Brooman {MiUer), 10. 
Weems, 12. 
Busch, 29. 

Clark {Kuhlntann), 47. 
Moore, 46. 
Thompson, 48. 
Thompson, 64. 
De la Haye, 56. 

By various processes : 



Jackson, 66 {Appendix), 
Marston and Bellamy, 67 {Ap' 

pendix), 
IMArtln. 69 {Appendix), 



Warner, 78 {Appeiuiix). 
Bisseker, 81 {Appendix). 
Noualhler and Ir^vost, 82 (Ap' 



Bichard and Badisson, 45. 
Northwood, 56. 
De la Haye, 56. 

Gold, salts o£. See, 
Auric sodium chloride ; and 
Chloride of gold. 

Hydrated oxide of copper {hy- 
drated cupric oxide) : 

Used in a depositing solution ; 
Thompson, 54. 

Hydrochloric acid. See, 
Aqua regia; Muriatic acid; 
and Muriatic acid saturated 
with zinc. 

Hyposulphite of soda {sodium 
hyposulphite) : 

Used in a depositing solution ; 
Thompson, 54. 

" Iodide of potash " {potassium 
iodide) : 

Used in a depositing solution ; 
Moore, 48. 
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Indium reduced from its solu- 
tion by means of zinc : 

Winckler, xiv. 
SchrOtter, xiv. 

Iron^ coating metals with : 

By electro-deposition ; 

Weil, 44. 
Thompson, 64. 

Iron or steel, coating or cover- 
ing: 

With alloys; 

Bent, 67 (Ajntendix), 
Bennett, 68 (Appendix), 
Alston, 69 {Appendix), 
Blakemore and James, 72 (4p- 

pendix), 
Warner, 79 [Appendix), 
Bagley and Hmcher, 1. 
Banks and Morgan, 2. 
Taylor and Price, 8. 
Kelly and Shakespeare, 9. 
Fearn and Cox, 13. 
Cbavasse, Morris, and Haines, 

14. 
Madge, 17. 

Nurse and Nurse, 21. 
Sanderson, 25. 
Bowser and Bowser, 26. 
Morewood, 27. 
Harrison, 27. 
Tomkins, SO. 
Mitchell {Mitchell), 33. 
Parsons, 38. 
Johnson (Oirard), 88. 
Morewood, 39. 
Putnam, 41. 
Buss, 42. 
Weil, 44. 
Thompson, 49. 
Weil, xii. 

Brooman (Bemabd), 61. 
Brooman {SemabS), 64. 

With aluminum ; 
Clark {Holley), 36. 

With antimony ; 
Putnam, 41. 

With bismuth ; 

Alston, 69 {Appendix), 
Blakemore and James, 72 (4p- 
pendix). 

With brass ; 

Bent, 67 {Appendix), 
Blakemore and James, 72 {Ap- 
pendix). 
Berry, 74 {Appendix), 
Bitiibaldi, 43. 
Brooman {Bemab^), 64. 

With bronze; 
Weil. 44. 
Weil, xii. 
Brooman {SemabS), 64. 



Iron, &c. — cont. 

With copper; 

Bent, 67 {Appendix), 
Blakemore and James, 72 (4p- 

pendix), 
Warner, 79 (Appendix), 
Oudry, 84 [Ampendix) , 
Bagley ana mncher, 1. 
Bousfleld and Waloott, 11. 
Johnson {Oudry), 21. 
Bowser and Bowser, 26. 
Parsons, 88. 
Kuss,42. 
8inibaldi,43. 
Weil, 44. 
Thompson, 49. 
Boggett,63. 
Thompson, 64. 
Parkes, 65. 
Weil, xii 

Brooman (BemabS), 61. 
Brooman {BemabS), 64. 

With ftisible metal ; 

Heniy {SociSti Coignef), 15. 

With gold; 

Newton {Nhgre), 91 (Appendix). 
Busch, 29. 
Thompson, 49. 
Thompson, 54. 

With lead; 

Bent, 67 {Appendix), 

Blakemore and James, 72 {Ap- 
pendix), 

Warner, 79 (Appendix), 

Bagley and Mmcher, 1. 

Banks and Morgan, 2. 

Taylor and Price, 8. 

Kelly and Shakespeare, 9. 

Chavasse, Morris, and Haines, 
14. 

Madge, 17. 

Nurse and Nurse, 21. 

Glaus, 24. 

Harrison, 27. 

Tomkins, 30. 

Parsons, 38. 

Johnson {Oirard), 88. 

Putnam, 41. 

With metals in general 
Graham, 5. 
Beslay 20 

Mitchell (ift^^^Q, 33. 
Parsons, 88. 
Johnson (Oirard), 38. 
Morewood, 39. 
Allan, 53. 

With nickel ; 
Thompson, 49. 

With palladium ; 
Thompson, 49. 

With pewter : 

Bent, 67 (Appendix), 
Alston, 69 {Appeitdix), 
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Ton, SiC^cont. 

With platinum; 
Busch, 29. 
Tliompson, 49. 
Thompson, 64. 

"With silver; 

Homer, 66 {Appendtx). 
Bennett, 68 {Appendix). 
Boberts, 70 {Appendix), 
Beesley, 70 {Appendix), 
Busch, 29. 
Thompson, 49. 
A]lan»58. 
Thompson, 54. 
Newton {Savage) tCL 

Withtin; ^ 

Bent, (fJ {Awpendtx). 

Bennett, 68 (Appendix), 

Alston, 69 {Apipiendix). 

Beesley, 70 {Appendix). 

Blakemore ana James, 72 (4?- 
pendix). 

Daniell, 72 {Appendix). 

Maybury, Maybury, and May- 
bury, 73 Miw^wtftx). 

Morewood, 74 {Appendix). 

Warner, 79 {Appendix) . 

Banks and Morgan. 2. 

Taylor and Price, 8. 

Kelly and Shakespeajre, 9. 

Feam and Cox, 13. . 

Chavasse, Morris, and Haines, 
14h 

Madge, 17. 

Beslay, 20. 

Nurse and Nurse, 21. 

Morewood, 27. 

Harrison, 27. 

Tomkins, 80. 

Beane, 37. 

Parsons, 38. 

Johnson {Oirard), 88. 

Putnam, 41. 

Buss, 42. 

Thompson, 49. 

Morewood, 65. 

With line; ^ ^ . „ . . 

Blakemore and James, 72 {Ap- 

pendix). , ^ ,, . 

Morewood, 74 {Appendix), 
Warner, 79 {Appendix), 
Graham, 6. , ^ „ . 

Chavasse, Moms, and Haines, 

14. 
Mad^, 17. 
Harrison, 27. 
Parsons, 38. ^ ^ 

Johnson {Oirard), 88. 
Putnam. 41. 
Boustield {Perkins), 63. 

Iron, salts of. See, 
Perchloride of iron ; 
Proto-sulphate of iron. 



and 



Kerosene : 

Clark {HoUey)» 86. 

Lead, coating metals and alloys 

with : 

By elediro-deposition ; 
Weil,xii. 

By immersion of the article to be 
coated in a bath of molten lead ; 
Bagley and Mincher, 1. 
Banks and Morgan, 2. 
Taylor and Price, 8. 
Kelly and Shakespeare, 9. 
Morewood and WnytocK, 16. 
Madge, 17. 

Nurse and Nurse, 21. 
Harrison, 27. 
Tomkins, 80. 
Morgan, 88. 
Johnson {Oirard)» 88. 

By yarious processes ; 
Bent, 67 {Appendix), 
Warner, 78 {Appendix), 
Warner, 79 XApi^^i^^^)' 
Chavasse, Moms, and Haines, 

14. 
Putnam, 4L 

Lead, coating or covering : 

With gold; 

Jackson, 66 {Appendix), 

With tin; 

Alderson, 71 {Appendix), 

Bennett, 10. 

Johnson {SeMUe), 19. 

Jones, 80. 

Kinder, 88. 

Shaw, 85. 

Newton {Hamon), 87. 

Lead used to reduce bismuth 
from its solution : 
Patera, xiii. 
Looking glasses, coating their 
silvered surface with copper, 
gold, or nickel : 

Liebig,85 (^pp^mZeor). 

Magnesium : 

Precipitates nearly all the metals 
flrom their neutral solutions : 
Phipson« xii. 
precipitates certain metals (besides 
other products) from theirneutral 
solutions : 
Commaille, xlv. 

Magneto-electricity : 

Applied to the deposition of metals ; 
Miu^rard. 76 {Appendix), 
Newton {Beardalee), 8. 
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Mercury, salts of. See, 
Nitrate of mercury. 

Metals in general : 

Deposited by galvanic action ; 
Dalrymple, 28. 
Bonneville {ThirauU), 28. 

Deposited by heat ; 

Paris, 78 (Appendix), 
Greaves, 86 C^ppendix). 

Deposited by immersion iii molten 
metal ; 
Morewood, 00. 
Morewood, 68. 

Mirrors, coating their silvered 
surface with copper, gold, or 
nickel : 

Leibig, 85 {Appendix), 

Muriatic acid {hydric chloride) : 

Used as a cleansing solution ; 
Bagley and Mincher, 1. 
Knight, 34. 
Thompson, 40. 

Muriatic acid saturated with 

zinc {zinc chloride) : 

Used as an electro-depositing solu- 
lution; 
Bagley and Mincher, 2. 

Nickel, coating metals with : 

By electro^eposition ; 
Liebig,85 {Appejidix). 
Becquerel and^ecquerel, xii. 

By heat: 

"Warner, 78 (Appendix). 

By immersion in the molten metal; 
Tomkius, 30. 
Thompson, 49. 

Nickel, salts of. See, 
Sulphate of nickel. 

Nitrate of mercury {mercurous 

nitrate) : 

Used to prepare copper for receiving 
a deposit of silver ; 
Bidgway, 76 (Appendix), 

Nitrate of silver {argentic n»- 

trate) : 

Used in a depositing solution ; 
Cimeg, 4. 

Brooman (MUler), 10. 
Weil, 44. 

Used to reduce the metal by electro- 
lysis; 
Becquerel and Becquerel, xiL 



Oxide of copper, used to renew 
depositing solutions : 
Weil. xii. 

Palladium, coating metals with : 

By electro-deposition ; 
Thompson, 49. 

By means of solder ; 
Northwood, 66. 

Palm oil : 

Used as a flux; 

Banks and Morgan, 2. 

" Pearl potash " {potassium car- 
bonate) I 

Used in a depositing solution ; 
Moore, 48. 

Perchloride of iron {ferric chlo- 
ride) : 

Used in a depositing solution ; ' 
Weil, 44. 

Pewter, coating metals with : 

By heat; 

Bent, 67 (Appendix), 
Alston, 69 (Appendix), 

Platinum, coating metals with : 

By electro-deposition ; 

Noualhier and Provost, 82 (Ap^ 

peudix), 
Becquerel and Becquerel, xiL 
Busch, 29. 
Thompson, 49. 
Thompson, 54. 

By immersion ; 
Hunt, 19. 

By means of solder ; 

Warner, 78 (Appendix), 
North wood, 56. 

Platinum, coating or covering : 

With copper; 
Varley, 69. 

Platinum, salts of. See, 
Bichloride of platinum. 

Potash, caustic {potassium hy* 

drate) : 

Used as a oieansing solution ; 
Thompson, 49. 

Used in an electro-depositing solu- 
tion; 
Thomrson, 54. 
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Potassium, salts of. See, 
Alum; Carbonate of potash ; 
Chloride of potassium ; Cya- 
nide of potassium ; Felspar ; 
" Iodide of potash ;" " Pearl 
potash 5 " " Prussiate of 
" potash ;" and Rochelle salt. 

Preparation of metallic surfaces 
to receive metallic coatings : 

Symonds, and Moachet, 77 {Ap' 

pendix), 

Whytock, 22. 

Lauth, 24. 

Pughsley, 46. 

Calvert and Johnson, ziii. 

Newton {Savage), 62. 

Bousfield (Perkins), 63. 

Brooman {Bemabe), 64. 

Protecting a metal from crys- 
tallization : 

By means of a soft metallic coating; 
Marshall, 5. 

Proto-sulphate of iron {ferrous 
sulphate) : 

Used in a depositing solution ; 

Noualhier and Pr6vost, 82 (Jjp- 
penidix). 

** Prussiate of potash " {potas- 
sium ferrocyanide) : 

Used in a depositing solution ; 
Moore, 4«. 
Thompson, 54. 

Rochelle salt {sodic potassium 
tartrate) ; 

Used in a depositing solution ; 
Cimeg, 4. 
Weil, 44. 

Rolling electro-coated metal : 

Stirling, 78 {Appendix)* 

Rosin {resin) : 

Used as a flux; 

Alston, 69 {Appendix). 
Beesley, 70 {Appendix), 
Banks and Morgan, 2. 
Morewood and Whytock, 16. 
Johnson {Girard), 38. 
Morewood, 39. 
Webster, 41. 

M*M* 



Sal-ammoniac {ammonium chlo^ 
ride): 

Used as a flux; 

Bennett, 68 (Appeitdix), 
Alston, 69 {Appendix), 
Morewood, 74 (Appendix), 
Banks and Momn, 2. 
Morewood and Whytock, 16. 
Tomkins, 30. 
Morewood, 39. 
Webster, 41. 

*' Sal soda :" 

Used as a flux ; 

Clark {HoUey), 36. 

Salt, common {sodium chloride): 

Used in an electro-depositing solu« 
tion; 
Brooman (Miller), 10. 

Silex {silicic dioxide) : 

Used as a flux; 

Clark (ifo/^), 86. 

Silver, coating metals or alloys 
with: 

By electro-deposition ; 

Ridgway, 76 (Appendix), 

Comforth, 80 (Appendix), 

Qore, Ji, 

Parkes, 3. 

Brooman (Miller), 10. 

Weems, 12. 

Becquerel and Becquerel, zii. 

BnBch,29. 

Moore, 40. 

WeU,44. 

Thompson, 49. 

Thompson, 64. 

By heat ; 

Homer, 66 (Appendix), 

By immersion; 
Weil, 44. 
Newton (Savage), 62. 

By soldering ; 

Beesley, 70 (Appendix). 
Warner, 78 (Appendix). 
Biobert, 35. 
Northwood, 56. 

By rarious processes ; 

Marston and Bellamy, 67 (Ap- 

pendix). 
Martin, 69 (Appendix). 
Boberts, 70 (Appendix), 
Drayton, 75 (jfypendix), 
Noualhier and Pr6vost, 82 (Ap- 
pendix), 
Bichard and Badisson, 46. 
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Silver^ coating or covering : 

With copper; 

Liebig, 85 (Appendix). 
Parkes, 8. 
Cimeg,4. 

With gold ; 

Lieblg, 85 (Appendix), 
Clark (KuMmann), 47. 
Thompson, 49. 

With nickel ; 

Liebig, 85 (Appendix). 

Withjpla\inum ; 
Thompson, 49. 

Silver reduced from its solution 
by means of cadmium : 
Classen, xiii. 

Silver^ salts of. See, 

Chloride of silver ; Cyanide of 
silver ; and Nitrate of silver. 

Soda^ caustic {sodium hydrate) : 

Used in a depositing solution ; 
Weil, 44. 

Sodium, salts of. See, 
Auric sodium chloride; Bo- 
rax ; Carbonate of soda ; 
Caustic soda; Chloride of 
aluminum and sodium ; Cu- 
pric sodium tartrate ; Cyanide 
of sodium ; Hyposulphite of 
soda; Rochelle salt; "Sal 
" soda ;" Salt^ common ; and 
Sulphide of sodium. 

** Spanish White:" 

Used as a flux ; 

Clark (HoUey)» 36. 

Sulphate of baryta (barium 8ul» 
phate) I 

Used as a flux ; 
Clark (Solley),Z6. 

Sulphate of copper (cupric sul^ 

phate) : 

Used in a depositing solution ; 
Ridgway, 76 (Appendix). 
Comforth, 80 (Appendix), 
Wall, 84 (Appendix). 
Mitchell (mtchell), 33. 
Weil, 44. 
WeU,xii. 

Broonmn (Itemdbi)^ 61. 
Brooman (Bernabe), 64. 



Sulphate of nickel {nickel suU 
phate) : 

Used in a depositing solution ; 
Liebeg, 85 (Appendix). 

Used to reduce the metal by elec- 
trolysis ; 
Becquerel and Becquerel, xiL 

Sulphate of thallium {thallium 

sulphate) : 

Used to reduce the metal by elec- 
trolysis ; 

Crookes, xii. 

Sulphate of zinc (zinc sulphate) : 

Used in a depositing solution ; 
Bidgway, 76 (Appendix). 

Sulphide of sodium used to 
renew depositing solutions : 
Weil, xii. 

Tallow : 
Used as a flux 

Banks and Morgan, 2. 
Morewood and Whytook, 16. 

Tartaric acid {hydric tartrate) : 

Used in a depositing solution; 
Weil, 44. 
Weil, xU. 

" Teme " plates : 

Davies. Jones, and Jones, 86 {Ap" 

pendix). 
Tf^lorand Price, 8. 
Kelly and Shakespeare, 9. 
Madge, 17. 
Morewood, 27. 
Tomkins, 30. 
Saunders and Piper, 31. 
Ijeyshon, 46. 
Jenkins. 51. 
Saunders and Piper, 52. 
Saunders and Piper, 60. 
Morewood, 65. 

Thallium^ electro-deposition of; 
deposition of thallium upon 
zinc ; also sulphate of : 

Crookes, xii. 

Tin, coating metals and alloys 

with: 

By electro-deposition ; 
Brooman (Miller), 10. 
Fearn and Cox, 13. 
Beslay, 20. 
Weil, xii. 
Webster, 62. 
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Tia, &c. — cortl. 



Alcleiwin, ii i^pim" 
■Wimer, 78 (Appetidi 
■Wamer, J» (Amieml' 
Coniforth.SO (Appf 



^Appendix). 



JohiisouCSfftU/el.lfl- 
Putnam, «. ■ . h- 

"?,^''" B^ath of Ull*n tin I 
Btakomoni and Jaujos, 7a l^P- 

DiTieH, Jonia, ann ^f*", oe 

TajlOT BJ»d Price, a. 
Keily and ShmWaWWrt!. ». 
Mon^wiH<d mill wbJtock.lB- 

Snrw aati Kiiv, M- 
Clvu.M. 
Morewood, 17. 
HarrUon, W. 

SauDilen and Pip«r, SI. 

lloTgan,St. 

KniBht,S*. 



Jenkin«.Bl. „ 
Sauadera and Pipar. M. 
Baundera and Pfpcr, ML 
Morewood, «6. 
^^'SJIJ^^TmS^, and May. 
Chavaase, Hom», andHainai,!*- 
Kinder, 33. 



Tin, BaltB of. See, 

Chloride of tin. 
Treating products obtwned 

when coatinB iron with zmc : 



"White lend (lead carbonate) : 
TJscdMafluIi 

BaKley and MiQcber, 1. 



Wires uaed in musical inrtm- 
Tuenta : 

GiMina them 1 , . ... 

Biiaeker, 81 lAppeiidu)- 

Zinc, coating metals or alloys 

Berry. 71 UftpewiM)-. , 

Wamer, 7S Mppenrfi*)- 
■Wamer. 78 MPP*™"'- 



■Webiter-W. ^ , ^ 
Bousfleld (PotHim), fl*. 
Zinc, coating or covering : 

Oudry, St (-^^f^'' 

BousWdl^feoW."- 

Jolinwn {Oudrg), il- 

Boettger. ilv. 
Withl(«d| ,. ^ , 

Bogloy and MIncher, 1. 
With mercury ; 

Wall, M (-Ippewi";)- 
With metals in general! 

ChaTOflBe.Morria, ind Halnea, U. 

Comfbrlh, 80 lAppsndix). 
' Comfcrth, 90 lAppendij^). 

Zinc, salts of. See, 

Chloride of sine; Munatic 

acid aaturated with linc j and 

Sulphate of line. 
Zinc used to reduce copper 

ftom its solution : 
Webster, M (Appendix). 
Zinc used to reduce indium 

from its solution ; 



ERRATA- 



Bincti tlio publication of the first vokuuo of the prcsont soriot of Abridgments- 
the following errata have been discovered therein :— 

Page 19, line 26 fh)m top, for " August 3," read " October 18." 
„ 108. ., llfh>mtop,/(?r"Etitjean"rtfad"Petitjean." 
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\\y I'oMt, 'Ah. 
il, (^iifiri<'r«'n(Hfif(fllM. I)c'(^<«mtM«r. 1 vol. (I^2|ittg*»(i), JVlce U. H//. 

My ToMt, y«. 
AU'llAHimOAI. INDKX fur 1M70. 1 vol. (342 piH(»N)' 
j'r'u'd 1»4. Ily Toit, ]»«. H^A 

20. rA\\um()\A)(\\r.\\s and DrcKoiirrnvK ini^kx r<toiitftiiiiM« 

tliM At>rMlKtii(iritM of I'rovinloniil ftrid ( !otfi|il<*tn ^\m\\i\cMUmn^ fttt 
1^7 1, with IfwliixcN of Nnirwm itnd HutfJ*i(!t MatUm I'uUtiNhftd in 
w«M'kly riurniMfrfi, prino i//, ♦wOi,* 

III. 
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^Wtftl, AlphiiTMiiicttlf HubJtMit'ntfttti^r, nnd JUffirimoe Index to thi«olttMN 
to whW'li thcv r(ilnt4% ifivcnlotN urn Ntrouf^ly vwimwwwkM^ iHrfrrro 
fipptyin^ for \A'\U'n l*nt(<nt, to ronnult th« oIahmii of AbriftKnirntN of 
Hp^cincfltionM which roltttd Ui tho fiuhJ«ot» of th(*ir invmitlmiN, nml hv 
tho ftid of thcNr workN toMih'ct tho HjirclflrfithmNthfty umy (xmNhldr ft 
nicrMttry t<Mixnminn In onl4ir t/i iWKutrtnin if tholr liivi^ntionN fir« ii«Wi 

Th<' following fi<tri(iN of h\Mi^[tu\fu\n do not 4fxt4*n4 h(*yonrt tho md of 
thd ymr IHfWl. Kroni thm dntit ^\\^^ Abrid^nimtti will hd found 
in ('.hrorioloKicftl ordi^r In thn 'M.'hronolo^litni ftnd D^Ncrlptlvii \wUi " 
{Men Hrction II. of th'iN Lint of WorkM). It In Intt^ndrd, how(tV(tr, to 
pittdiMh tticN<t Ahrid^rnHttN in cIunm^n am Noon nN thd Ahridf(mitntN 
of nil lh<i Hp«;rilicfitlonN front tli(« «'itrlUiNt period to thd nnd of t MOO 
)mv«i fippf'ftrrd In n clnNHiflnd form. tJtitil that tiik«N pliut4i th«< 
Invi^fif^'r (hy th« did of thi Huhjmtt Mutter Index for eft<dt yntir) 
enn continue h'lN exAniiimtion of tho AhrldtfmentN mlntlnfc to th^ 
Niiliji'i't of hlN invwitlon in thu (^lironoM)|{i(ml ithd i)eN<irlpiiv*i 
IndeN. 

TH$ dunHPH ttkctidy puhlinhtid ar$,'^ 
\, imAfM Tf r.M Affo Pfi^MN, prlc<i4</., hy \hwX tui. 

% HHYTtnU Altit HMtttUUttHUtnti {^tt PitUioti), pflfiM \$, (Ut., hy poNt U.dr/. 

H. M A wu M M, trrlw 4</„ by |»<»Nt flrtf, 

4. I'MKBHMVAtroii oi» l<'ooo, pM-t I,. A.\h IfltM INfift, prl*'<i ^t„ hy p(M fi//.— 
1'N.rt. 1 1., A, I). \HM iMWt, vfUw lUt„ hy f>«i«|. 7//. 

R. MAHiUfW I'tt/ifffl-Nfon, PttrtN l„ II,. A III, A J). IrttN 1Nn7, |»rl(w U. 10f/.,hy 
inml U. l//r 'I'urt I v., A.I), IHn7 \m\, vrim Itt. lOri,, hy \nmi tM. tit, 

A. MANirffAr:tf/NN Off IftOff AMO MtNN^ pArtN I.. II.. A III.. A.I). IlKd-IHA?. 

yrUw \M, M.t hy \m\, 1«. H|//.^ pftK IV., A.I/. lN67-1MtA prim 0«. M4.. by 

p<iNt 8^, M</. 
7. At nN TO \,(HumtftUiH, pri(f« A//„ hy \Hmi lit, 
%, MtMAM (Jl/f/rt/KN, t;ri(ift N/i., hy ;X;Nt ttt^. 
(I. WATUnNN, (if.O(iKN, AMI' O'MfMft TlMftKNMeKflN, |'»rt I., K.U. Mmt-lNM,pri(Hl 

M//., Ify \HmX tii//^ -I'Nrt 1 1,. A.D. tMfV7 l^fHl, pHc^i N//., hy poH Hi//. 
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10. Fire- ARMS AifD otheb "Wbapobts, Ammunition, and Accoutrements, 

Part I., A J). 1688-1858, price 1*. 4d^ by post 1». 7id.— Part II., A.D. 1858- 
1860, price 28. 2d., by post 2s. Qd. 

11. Paper. Manufacture or Pafsb Pasteboaep, and Papieb-m1ch£, 

price lOd., by post Is. 

12. Papee. Cutting, Folding, and Ornamenting ; including Envelopes, 

Cards, Pafeb-hangings, &c., price 8<2.,by post iQd. 

13. Typographic, Lithographic, & Plate Printing. Part I., AJ). 1617- 

1S57, price 2s. 8«/., by post 3*. yd.—Part II., A.D. 1858-1861, price 2s., by 
post 2s. 6d, 

14. Bleaching, Dtbing, and Printing Yarns and Fabrics, Part I., A.D. 

1017-1857, price 3«. 4d., by post 4«. Id.— Pirt II., A.D. 1858-1866, price 8». 
by post 8*. 4tkd. 

15. Electricity and Magnetism, their Generation and Applications, 

Part I., A.D. 1766-1857, price 3«. 2d., by post Zs. He?.— Part 11., A.D. 1868- 
1866, price ds. 4d., by post 9«. lOcf. 

16. Manuvactxtrb and Applications op India-rubber, Gutta-pebcha, 

&c. ; including Air, Fire, AND Water-frooeing, price 2s, Sd., by post 
Ss. 4d. 

17. Production and Applications op Gas, Part I., A.D. 1681-1858, price 

2*. 4d., by post 28. lid.— Part II., A.D. 1869-1866, price 7»., by post 7». 4^ 

18. Metals and Alloys, price Is. lOd., by post 2s. S\d. 

19. Photography, Part I., A.D. 1839-1859, price 8d., by post lOd.— Part II., 

A.D. 1860-1866, {2nd edition), price lOd., by post Hid. 

20. Weaving, Part I., A.D. 1620-1859, price 4*., by post 4*. Hid.— Part II., A.D. 

1860-1866, price 2^. 8d., by post, Ss. Id. 

21. Ship Building, Repairing, Sheathing, Launching, &c., Part I., A.D. 

1618-1860, pric« 2s. 4td., by post 2s. lid.— Part II., A.D. 1861-1866, price 
2s. 6d., by post 2s. lUi. 

22. Bricks and Tiles, Part I., A.D. 1619-1860, price 1*., by post \s. 3id.— Part II. 

A.D. 1861-1866, price 8d., by post 9id. 

23. Plating or Coating Metals with Metals, Part I., A.D. 1637-1860. 

price lOd., by post 1*. OJd.— Part II., A.D. 1861-1866 {2nd edition), price 6d., 
by post 7d. 

24. Pottery, Part I., A.D. 1620-1861, price lOd., by post 1«.— Part II., AJ). 

1862-1866, price 6d., by post 7d. 

25. Medicine, Surgery, and Dentistry, (2»d edition), price Is. lOd., by post 

2s. lid. 

26. Music and Musical Instruments (2nd edition) , price l^.lOd., by post 28. lid, 

27. Oils— Animal, Vegetable, and Mineral, price 6».6d., by post 7». 

28. Spinning; including the Preparation of Fibrous Materials, and 

the Doubling of Yarns and Threads, Part I., A.D. 1624-1863, price 
24*., by post 25s. 6d.— Part II., A.D. 1864-1866, price 2«.by post 2*. 4d. 

29. Lace and other Looped and Netted Fabrics, price 10*., by post 10*. 8d. 

80. Preparation and Combustion op Fuel, price lis., by post 17«. 9d. 

81. Baising, Lowering, and Weighing, Part I., A.D. 1617-1865, price 11»., by 

post 11*. 8d.— Part II., A.D. 1866, price 6d., by post 7d. 

82. Hydraulics, price 16*., by post 16*. 9id. 
33. Bailways, price 6*., by post 5*. 3id. 

84. iSADDLERY, HARNESS, STABLE FITTINGS, &C., price 1*., by pOSt 1*. 2d. 

36. BoADS AND Ways, price 1*., by post 1*. 2d. 

86. Bridges, Viaducts, and Aqueducts, price lOd., by post i*. 

37. Writing Instruments and Materials, price 1*. 4d., by post 1*. 7d. 

38. Bailway Signals and Communicating Apparatus, price 6*. lOd., by 

post 6*. lid. 

39. Furniture and Upholstery, price 2*., by post 2*. 4d. 

40. Acids, Aleialies, Oxides, and Salts, price 3*. 8d., by post 4*. 3d. 

41. Aeronautics, price 4d., by post 6d. 

42. JPsEPABATiOK AND TJsB OP ToBACCO, price lOd., by post 1*. 
4S, Books, Fobtfolios, Gabd-oabsb, &c., piioe l^d„)Q^ ^t»t U. 
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44 l«AMflt,(<4«rtit.ntltt(1t(P. OttAKffiNf.rnHN, AND OttfNn ftifiVMIHrATtlfA KPfA' 

4lli Nmit'f.iiM Anu Vtitn, |if !«>«* n^/,, ti;r fHnii 7fli 

4lli OANm A<IM« AMI) frrilMM VHitl(<tiHN VOfl tUtfiWAVN, fiHll* Hff. A«A« hjf pott* 
fW. Ul. 

4lt, ItMtmttl.t.AN. l'4H4Hnf.M, Afftf WAt.KIWU MtlONM. pfiw H)>/., by (mNi Wktf. 

4lli tit'dAtl. pricn U, iOf/,. hy iMMi K/«. t|(/, 

49. lltNAM tCMoii^M. I'fiH. t. (In iwd viiliiMin^). A.f). intM INIKI, firtod ti/». <i7.. tiy 

|Ki*l. Miff, itikilr Vnti 11. On iwii v(iliiiiM«ii), A.D. iHrto IM(N1, (trlHi U, 10//., ii,v 

(Nidi. n#. 'Ill, 
fM. I'AUvm. riii.<M't(N. ako Vamwihiim. prUn^ in. IO//„ hy p<i«t8ffi tWi 

Al. Tort*. UAMKN. ANIi l9llNN<)|»Nt«. priiHi !#,, hy iMinl. Iff. tf(/. 
AS. VhkIII'Ai ion, piiMit Iff, IOf/., Iiy |i(i«(. iiff. 0|«/. 

09, KAHMllVNt , iNl>I.IMitK(« tllN MnIiKUIi AMD Mt'Mitimt. THHATMNflT np 
AKiMAt.fl, |iili>ii U„ tiy \umi Iff. I|(/i 

ni. AHtiffift' lNmiii'Mi4KiiH A MM Maimhiain. jiHiwi I0«/., tiy \umi Iff. 

Aft. MtllMKi. Itll'i;a. A Nil fittAttlNN. \tr\tm Iff. Ik/,. I ly IHifft Iff. Ni'^ 

IV. 

COMMtMHtoNKUH of TATICNTH* JOtlUNAh, p(il'l>">i<"t '»" <)>«* 
iiv0ttittf(ii of 'ruMflity unit KrMny In «>itoh wi>m1«. I'rir^o 9f/. tiy 
I'lmt, nr/. AittMiitl HttfiNnrltHliitt, lii4<liii1ltiM pfiNin^t*, UiU. (Ir/., wlit^h mny 
tin rtiiiiUtml hy l*oNt<l(no<< Ordtir, nmU \inyMp ni th<* t*(}iiM)inoi(, 
ItoltMifit. id .VI r. Iltiftttft Wu<Hl(iroft, Olork to t\\» (1<ifttnilfiMlotii*rN, 

('(mttoNTN or *foilHNAfo 



1. At>tiM«*i»MMn« for IMI^rfi I'iil4it4i 
I. (irniitN of I'liiviffiiitml rroUoMmt 
t\ir Nh iMiitiMiN. 

A. lllVfllMnim |ilHi|.tt(»iHt fttmi]! llMftlMlN 

liy MiM (lii|Mi«|l of ft (iiiintilMin 
M|>(M«llli<hll<iii, ' 

A. rttlM»|.i««ttl«Hl. 
Ai i'MiMiho^lofnlnfj. 

t. rAlnii(.Ni<ftii(M>lM. 
. rNl.»tiil« on wtiioli ittfi ilttrd ynnf*!! 
NlNiiip ilnly (if no/. liM iMMifi \m\i\, 
Uf l*itliititpi whicli Imvfi tiiHMitiift V(i|(i 
liy nnnimytni^titi of Mii* Nldtini) 
(Inly nrrtli/. Uttnri* MmMiilritUnn 
or tiitit iitlMl jfmr, 



10, TnUniN (Ml wtilith tttA Miviiiiih 
^mr'n nt-ntiifi (litiy of lUO/. Iim 

IMH*n |)Ai(l. 

Iti IV^MmiIn wIiI«<Ii Imvtt ti(i(f(mi(« tnld 
by ii(in-})i(yMi(>ni< nf Mio RiMiiip 
duly ut mU, li(»r(in» Um («Mplm< 
lion of iti«« Mivdnili yitftc 

Ifli (Silonliil I'ltltMiinitiKt t'iii(*iil) ttiiw. 

IM. l^oritlicii I'iilMtiiMMul PhI'OmI) Lhw. 

li. Wm<t(ty (irlim tlnU nf tiHiil.i(l 
H|MM*in<(i»l.lntilii A(ii 

lAi (Ht)(*lKl iMtvorMMttirifttiU mill ti(iit«t«N 
of lni(>fH>«l< Ml l'|(N>|||.(HiH MlKl III* 

vPHl'iirii ft<>ii(>miiy. 



V. 

INDnX to KOllKKm HOIICNTtKK) PtCtUODUIAhH oonitttned In 
itip Vrw Puhlto l.tbniry of iUp Vikipni i)(I^Wt piit>liNlt«<l on utrpty 
AlicrimU* tCrldfty «t«filiif(, t*Hc(A Bi/. Hv I'oAt, y||(/t Atitiiml Aub- 
fi(«rl|Htott, tti<itu4ltiK poNiAfff, Aff. A//,, witioh timy bA n>tiilti«4 by 
Pont odtot* Orflofi tiiAtlii itAVHbld All tlid I'oMt ont(t(i. Molborn. to 
Mr. HennAiWooflaroftil^im to th« CofiittilAAtottii*Ai rntmit Odloff. 

VI. 

1. fATKNT LAW AMMNDMKNT AOTH (lA h lA VIot. 
4tAp. nn, A.n. lAABi lA Vl<it. Mp. A. A.l). \m\ And lA «i 17 
Vf«t. (lAp. IIA. A.f). lAAA)! iog(>tW wtth itiA UtrMGH Atul 
KKiUUiATlONH ImuM by th« iktmmUAlonm of I'At^tttA ftir 
ItiyKtitlotiA, Aft4 hy ttiA J<ora Uhnnmillor aimI th(i MAAt4!r of fho 
llotlA, ititiW tb« A«tA lA A lA Viot. <t. Itn, Attd lA li 17 Viut. 
c. HA. rrloAOi/. Jly roit, 7(/« 



2. APPENDIX to the SPECIFICATIONS of ENGLISH PA- 
TENTS for REAPING MACHINES. B7B.WooDCBOFT,F.R.S. 
Price 6«. 6</. By Post, 6«. lie/. 

8. INDEX to ALL INVENTIONS PATENTED in ENGLAND 
from 1617 to 1854 inWusiye, arranged under the greatest 
nmnber of heads, with parallel references to INVENTIONS and 
DISCOVERIES described in the scientific works of VARIOUS 
NATIONS, as classified by Professor Schubarth. By B. Wood- 
croft, F.R.S. Price Is, By Post, Is, Id. 
The foreign workjs thns indexed form a portion of the Library of 
the Commissioners of Patents, where they may be consulted. 

4. EXTENSION of PATENTS to the COLONIES.— Abstract of 

Replies to the Secretary of State's Circular Despatch of January 2, 
1853, on the subject of the Extension of Patents for Inyentioiis 
to the Colonies. Second Edition, vwith Revised Table. 1861. 
Price 2s. By Post, 2*. 2d 

5. SUPPLEMENT to the SERIES of LETTERS PATENT and 

SPECIFICATIONS, from A.D. 1617 to Oct. 1852; consisting 
for the most part of Reprints of scarce Pamphlets, descriptive of 
the early patented Inventions comprised in that Series. 

coirtBirTS. 

1. Metallioa ; or the Treatise of Metallica, briefly comprehending the doctrine 
of diverse new metallical inventions, &c. By SlMOir Stubtevavt. (£6^ 
ters Patent, dated 29th I^Bbruary 1611.) Price Is. 4d. ; by post. Is, 6d. 

2. A Treatise of MetalUca, but not that which was published by Mr. Simon 
Sturtevant, upon his Patent, &c. By JoHir EovEirzon'. {Letters Patent 
granted A.D. 1612,) Price 4d ; by post, ^d. 

3. A Commission directed to Sir Bichard Wynne and others to inquire i^Mn 
oath whether Nicholas Paob or Sir Ntcholas Hai.be was the first in* 
ventor of certaine kilnes for the drying of malt, &c. &c. {Letters Patent. 
Nos. 33 and 86, respectively dated Sth April 1626, and 23r(2 July 1635.5 
Price 2d. ; by post, 2itd, 

4. Bud Dudley's Metallum Martis ; or iron made with pit-coale, sea-coale, 
Ac. (Letters Patent^ Nos. 18 and 117, respectively dated 22md February 
1620, and 2nd May 1638.) Price Sd. ; by post, Qd. 

5. Description of the nature and working of the Patent Watersooop Wheels 
invented by William Wheles, as compared with the raisii^ wheels 
now in common use. By J, W. B. Iranslated from the Dutch by 
Dr. Tolhausen. (Letters Patent, No.lSfr, dated 24ith June 1Q4&.) Price 29.; 
by post, 2s. 1^. 

6. An exact and true definition of the stupendous Water-commanding Engine 
invented by the Bight Honourable (and deservedly to be praised and 
admired) Edwabd Sohebset, Lord Marquis of woscesteb, &c. &c. 
(Stat. 16 Car. IL c. 12. A.L. 1663.) Price 4d. ; by post, 4ihd. 

7. Navigation improved; or the art of rowing ships of all rates in calms with 
a more easy, swift, and steady motion than oars can. By Thomas Savebt. 
{Letters Patent, No. 347, dated lOM January 1696.) Price Is. ; by post, 
l*.id. 

8. 9he Miner's Priend; or an engine to raise water by fire, described,. && 
By Thomas Savesy. (Letters Patent. No. 366, dated 2lith July 169S, and 
Stat. 10 <ib 11 Will. in. c. 31, AJ>. 1699.) Price U. ; by post, \s. \d. 

9. Bpecimina Ichnographica; or a brief narrative of sevenvl n^w inventions 
and experiments, particulariy the navigating a ship in a cahn, &o. By Johk 
AiXBir.MJ). (iMwsPat9nt,No,^,dat9dnthAugwt\n^,) Price Sd.; 
by post, 8id. 
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■■•rKiritH'il, Ap. Ily HtMlmt. Hi'Tthh, tlif liin'iil»r. T» oliU'h am Ml> 
wiiHl Iwii iTliitl'iiii Klr<'» llinriHir In llm lUinl dm'M.r lir Dr. Hfld mMI 
Mr.W*l«>i. <rW«<'r*rW>'nr,A'i>.WI,itiilRMVt Mirii-AlUk) llin 1«.| 
lijr punt, t«. Irf. 
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1l«l.Hl|li.'f!«MiMi.|.l r""- W {H'-<h-h l''il-nl.l-np.f\ir. II.) I'rlce W. 



A rtlKK I.tllRAUY Mill llKADtNd ItOOMM nrr i>]>i>n t<> the 

I'liMli'iUily, rrr.iii 1(1 Mil 4<.-(;l.i>'k.<i>l.linl)mrf>iirj.|iF Coiiiiiili- 
Riinipri 'if I'ntnil*. LTi. Hiiiilliniii)it'm lliiililiiiKR, Climirvrv Luna, 
In Ailililliiii III ilip iiriiit^l H|Ki('illrnHiitii. Itiildiir*. niiil iithsr 
iiiilitii'iiliiiiiN iir tliEi ('iiMiinlMiimcrN, IJid liilimrr WhtilcH n Coli 
Wl.iiiti i>r llii> IrnilitiK Ilritiiili htiiI I'lirciun Hi'ipiilHl" Joiintkli, 
Htiil li'< (.-III mill ill tlip vRrimn ilpjiiirt.iiipntii iif Briptire nml tirt. 

('iiiii|ilpl tn <ir Mm ('iiniiiiisiiiiiiu'rs ut I'stnitu' ]iii1iliiwUmu 

(riM'li Mpt ini'litillntc iiiurr tlinii L'.KIKI volmiirFi hdiI o'>"tlnK fbs 
jiThit.liilt ttnil iHitH'i' u]iw[>rilii i>l'4'l.',(i(Kl)hiiVDliCPii iirrRFiilod to ths 
niitliiirilira nf Hip iniMr iiniHirtniit liiwtiR in llic klnuitiini. (in 
cimitilioM llial. Mir woriiR nlinll lii> mxli'ri-il ilnily nrnrMilile t<i the 
inilili'v ftir ri'ri'ri'iii<n iir I'ur ciijiyiiiu, frnr nr nil Hinr'ur. 'I'lif T'lJlDwinK 
lint HivrM tlir tmiMixi of llip t.mvnn, miH kIiowi tUo I'lncfl i>r ileimtlt, 
mi fur ni BBCPrliiiiipil. nrrmili np|. nf llip ivtirku lliii" |irpi.piilril i— 
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Limerick {ToumHall), 

Liverpool {Free Public Library, Wil- 
liam Brown Street), 

London (British Mttseum), 

> (Society qfArts, John Street, 

Adelphi), 

Hacclesfield (Useful Knowledge So- 
ciety), 

Maidstone (Free Library) 

Manchester (Free Libr, Camp Field), 

Montrose (Free Library), 

Newark, {Mec?ianics' Institute, 
Middle Gate). 

Newcastle-upon-Tyne (Literary and 
Philosophical Society), 

Newport, Monmouth (Commercial 
Boom, Town Hall). 

Northampton. 

Norwich (Free Library, St. John*s, 
Maddermarket) , 

Nottingham (Free Library), 

Oldliam (School qfArts and Sciences, 
Lyceum). 

Oxford (Public Free Library, Town 
JffaU). 

Paisley (Government School of Le- 
siffn, Gilmour Street). 

Plymouth (Meclianics* Institute, 
Princess Square), 

Preston, Lancashire (Dr. SJiepherd*8 
Library, the Institution^ Avenham), 



Reading (Literary, Scientific;, and 
Mechanics* Institution, London St.) 

Eochdale (Commissioners' Eooms, 
Smith Street). 

Rotherham (Board of Health Offices, 
Howard Street), 

Salford (i2oyaZ Museum and Library, 

Peel Park). 
Sheffield (Free Public Library, Sur- 
' rey Street). 
Shrewsbury (Public Museum, College 

Street), 
Southampton (Hartley Institution), 
Stirling (Burgh Library, Town 

House, Broad Street). 
Stockport (Museum, Vernon Park), 
Sunderland (Corporation Museum 

AtJierusum, Fawcett Street). 

Wakefield (Mechanics* Institution, 

Bm'stow Square), 
Warrington (The Museum and JA- 

brary), 
Waterford (Town Hall, The Malt), 
Wexford (MecJuinics' Institute, 

Crescent Quay), 
Wigan. 

Wolverhampton (Free Idbrary). 
Wolverton (Railway Station), 

York (Lower CouncilChamber,Ouild' 
?iall). 



The Commissioners' publications have also been presented to tlie 
following Public Offices, Seats of Learning, Societies, British Colonies, 
and Foreign States : — 

Public Offices, <&c. 



Admiralty—Director of Works' Depart- 
ment. 

Chief Constructor's Depart- 
ment. 

Chatham Dockyard. 

Sheemess ditto. 

Portsmouth ditto. 

Devonport ditto. 

Pembroke ditto. 
Artillery Institute, Woolwich, 
Board of Trade. WhitehalL 



Ordnance Office— Pall Mall. 

Small Arms Factory, 
Enfield. 
War Office. Pall Mall. 
India Office. 
£^al School of Mines, &c., Jermyn 

Street, Piccadilly. 
Dublin Castle, Dublin. 
Record and Writ Office, Chancery, 

Dublin. 
Office of Chancery, Edinburgh. 



Seats cf Learning and Societies, 



Cambridge Universit; 



agi 



cy. 
Un. 



Trinity College, Dub 



Antigua. 

Barbados. 

British Guiana. 

Canada- Library of Par- 
liament, Ottawa. 

Bureau of Agri- 
culture, Toronto. 

Board of Arts 
and Manuftu^ures, 
Montreal. i 

Cspe of Good Hope. 

Ceylon, t^ " 



Queen*8 Colle^, Galway. 
Incorporated Law Society, Chancery 
Lane, London. 



British Colonies, 

India— Bengal. 

Bombay. 

Madras. 

N.-W. Provinces, 
Jamaica. 
Malta. 
Mauritius. 
New Brunswick. 
Newfoundland. 
New South Wales* 
New Zealand. 
Nova Scotia. ^ 



Prince Edward Island. 
South Australia— Colonial 
Institute, Adelaide. 
Tasmania. 
Trinidad. 
Victoria— Parliamentary 

Library, Mel- 
bourne. 

Patent Office, 
Melbourne. 

Public libraiy, 
Melbourne. 
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AniMitiiix rb.|.> 

Axitrl- lli>iiilnii>ni«i> 
JMhlutii-Mliiliitonolii 

lllinMili>|-|lu.„ 

pHum- IMMK-lhMiw Nodi 



(IpriKi 



' lll>ill<-lhM|iif<Ni>(li>i>iil>'. t 

VimmrnMrK ili'H Art* ^^ HMIfra, i Pkr1(, 
iroM (In Vlllx, > 



k, Mnnlnli. 
Ii<>(h» -I>un>IPrlMli>tiaMlit)nlhw4li>n. 
I'niulii- Kniil«lh<hnl1il)>t«i<1iiilM'linHi'h>llr, AiK'liKii. 
rll<Wl•^l■lHthMllll^1^ llnfllii. 
KAn1llli<lii> NIMItiUm*, llcrilM. 
Xr<i>iflIlfhK CullrM-hiilwIi* M«l.ii)», llMiixfi^. 

Hium\/~VtijrMitAm\n KMiiiln, Itrpvl 

Wiirlnmlinv ItllillnHiiili tlxn MiiKnrlarC'ri. Htiil.lnnrt. 
llll1•'|;(nl'll•lMlnl'^Wlltl*^l'lur<lIl(». 
Mi>t1iPrlnii>l< ll*rlm<. 
HltMlM ll1l>llrillM|iiii iMUHMklv, St. rntniulilim. 

Hmhu 'r<'liiii.1<«t<1>rt 1iiMllltlf.t, m«<k)ii>liii. 
llnlll4lHtl>ll'4'1VltlHltOmMsWulll|urt>ill. 

trim UhttTf. Knalmi. 
Witvr OinnpMr, MlllWlo1|ilil«, 
lil1i«M7 AmviAUmi, Cflilnwn. 
CnilHiilji InaHtuth iMtlm'irx. 
IdaliiripMl MiMiihr, MiHllimi, Wli 
I'-iiriHill ilrritPniKr, lUwii, N.V. 



UnM' of i'.iiii|.li.tp H>rl<'a 



AI>M7«tirlMi ILHfmrK Hml trnrilim 

Ue»'» Hmillnu Umim). 
Aliiwlfk l/i-lp«H/tii auil lltrfS<i»lmt 

Altrliii'hNn'i'l ilMif^am ami tlinrilim 

Mrmrr hnHliilliiH). 
A^Wtj-t\-\.-hnv\, [Mvlaal lapnirf 

mmt HaeMg), 

Sncill. tMn-ha,,!.;' In>lllut{un). 
f\\ium»r lIS'iBii llnll). 
MiMik* (M'miv ttail M»lmt tm- 



iHMv tttn't (IhrUUmi Auih 






il7r)ilii>nii>iit«iKl.ltrM(( VM-HntMn't 






-— ■ (■V.r' 



m;,.;±""r?^-. 









t>' InnHNIIm). 

... IniUtuUmi. 






(]||»ll«ii[i*i'i'j"u.((fntrw «■'! J'MloM- 






III tii'intni)' 



Cheaterfield IMtiAanica' latliltt- 

tian). 
ChlGheater {LUerary attd PhUoiophl- 

eai Society). 
(LUerart Society and 

Mechanic f tmtitiUe). 
Coalbroakda]eUtter0)V andBcientiJlB 

Itutitutton). 
Oochermouth (Mechai^c^ laalilv- 

Colt^ester IZtterarj/InBtUtUiett). 
- (roanff Msn's Chrtttian 

AtKOiatioit). 



PbU1(^ 



!«) 



. Ooventry (yree ZiJrarv) , 

. llnatitiH^}. 

iSchooli^Arl). 

CredlMn (Worlntig Xm'i ChA). 
Dartmouth (ifttfiHti laprovetaaU 

Socieipl. 
Deal ilhat and Wdlaer ItutiUOt). 
Denton {Dmtan and Hauifiiiim Xt- 

DerbT iXaAat^ei InttUuUon}. 
Deraaport IMiOuinle^ ItuHtiUfi. 

Devabiirir (Mechanii^ BwUitilion). 
DoucoEiter (Frei Liirarii). 
(Oreo* yortaern Media- 

nic^ IrutUvtej. 
Doroheater {Covnty Mvtetim and 

JAbraru). 

IWorkinpMeit-tlneHtnUi . 

Dudlej (Mechanica'^Itutittitioal. 
Dnkinfield IMechaaict' InttHule), 
• (ViOage Library ami 

Bta^inff Boom). 
DtDDtBrtDa U'Attotop&laal and IAt»- 



Glasgow {Imtitniianqf Sngineanin 

Scotland). 
{UetAanici' InstitiUloa, Sa& 

Street). 

(PhUosoplrical Soeietyf. 

Qraatham {JPwblte lAterary Inttilm- 

flnveBflnd {Gravetend amd Milton 

IMrarv and Beading Booms). 

aTeeatiiAi IWorlCingltm'elmttiutt). 

" {Meetutnici' laaiitution 

, . . iing Man'a Aaeocia- 
SuiWord IMeahamet' IntOtiUe) . 
Halwwortli {Mechania' Tiutituia). 



baitoalP. 



a" Inititute). 
SkIq'i BDlt<m-I»-Moars {Library and 
ImUtnU). 



- (BoyalSeoftiihSofk^ qf 



Seioal of Art). 

{Working Men's CUii). 

Sgbam UAtarary InatitMte). 

ERremont IXeoaoBics' InmitiUion). 

Ituter CDeDon and Exeter Albert 
Mmortal Mtueum, School qf Sci- 
enee and Art. and Free labrary). 

• iPecon and Exetor Innitn- 

FOTerBham {IndiUUe). 
fiome ilAtirarv and Sciaitijia Intt*- 
taUonS. 

{Uitrary, ScienUfie 
ja' Imtitnte). 
, Leeds {Working Men's 

eSaggow lAlkMMim), _ , 
(t^airal Working Men's Oini' 






dIMerarv 



- IMschanio^ IrteliUite). 
-l Working Men's CoOege). 
!;dan (In^ute). 
p {Lderary and Scientljta 7» 



OsiatKmiBeaMne Soomandl/^rary). 

■■— 'irdU'-' ' "-■-' "'" — 

jI, A: 

Hertford {Uterary and Sciettlifle 

Intiitution). 
HoTwood (Mechanics' InatUvte). 
HDlbeck (Mechantcs' lastitntion). 
HoUlngwood ( ITorking Men's Clvi). 
Holywell Green (Mechanics' InsH- 

tntion). 
TIai3BnSlii\S(Xsclianic^Inalitution) . 
Hnll t Church IneliliUs). 
(lAterary. BcisntiJtc and jtf«c**- 

nic^'fnitUate). 

{J/ycevm IMirary). 

{Royal Institviion, Albion Straef). 

\Tonng People- slnstilvte). 

HiuitiilBdon {lAierary and Beientijlo 

InttilKtion). 
ExadtHfihristian and Literary Insti- 

tvU). 

iWorlOnqXen'tlntlitiite). 

EMdermlnster iMeehanie^ Institats). 
LuicBgter (Mechanic^ InsHtule a«<i 

Sitftml qfScienoei. 
Leedi (Chnr^ Institute). 

iLibrory), 

(Mcclutnte^ Institution and 

Literary Sociely). 
(Fhilosopliiaal and Literary 

— —Ironng M 

L^hlon 'Somtld IWorHng Xsfs 

Mutual ImproBement Sooisty). 
Lelth (Maohanics^ Bubier^Hon Lib- 

Lewea (MeeTuHHc)' InstUute). 

{School of Soisnoe and Art). ■ 

Lincoln {Meehania' InstOute). 
Livsrsool {ImtitfOs). 
1-_ (.HMhOHiA^ fi 



Uvcrpool (iledicol latliti 



.Bnd). 






CtiiJ).}> 



ilLam 



- (Cfarimwia CT»S. iow"" 



.fiMomon Strfst}. , . „ , 

IHoIlaieay Worktng if»»« 

CTb6 a» J InttHvU, HoUovaiv Bond) . 
. (LiUrarv and SeiaU{fie So- 

oMv, iraiiUffC" Stnmt. Uhitgtos). 
iLUirarvandScieiitillcIxtli- 

tHfim, IToIiMirMI. „ . „ ^ 
-^fft JaBWOiHiSofco Worktnt 

Mtn'M C?«6, fiiwirt Street. Soho). 
■ «, 3&r* C*artm-Aoim 

'So«rt I/ondo* fTorkwia 



Urlkalmin (3fufual 

Tiia^r^i&HSouthWalaltulUat* 

MiddlHborouEh (ii-nt oikl 5tMl /■- 

^ — (Mechanic^ Inttit*' 

lion). 
Modburf (JfiKAdiitel' IiutOultoti). 

Nmrark (Mechaaic^ Intliiutt). 
Kuw(aetl»ap(iii-Ti'ne (Jlf«:A<»HCt' A- 
iHttMon). 



— IWbTtbV **■'« 

s«n. „ , 

— iWorUi^ »•" 
-'■'(, VieUtria Bock* 

■ IJForWso Men' 



Clab). 
Naw Hills, nearStockpartCJTMftaiiW 



iplon {Mechanit^ iiutitnte). 

Nottingham {FrsB Librarf), 

(Mechaaic^ fiutitatim}. 

-{Subieription lAbTary, 

Srtmlev Holue). 
Oldlum lAaalyiic JAlerart Itititu- 
"" lXeohanii!i-lBtlUuiti>».Wer- 
OmoSrtL (Public lAbran). 



tuth). 
„nn»klrk(I>«. 
Oiwestry (ItutHmU). 



ilutt.Balfariea). _ , 



Librarvh 



Pitricroft (JfwSanic^ J«(i&itt*«). 
- ■-'rebooklJ'--' — -"—"*"" 

jniafwifl --— , 

Feniyn (Wortiug Mimt Club and 

Beading Boom). . ^ ' 

Perth litKhantci Library. Btgh 

atreit). 
pelerboinagh (Mtelianict Zailitii- 

Plymouth iWin-ting Men'i lntliliae\. 
Poole (Literarv and Scietitilte InOt- 

. (ifechaniet^ Itulitula). 

Portsea {AttmuBtim 

IniUttitiofi]. 
Freaton {Inttitutiou/or the iJtftwton 

qfEnoteladt/e), 
Bawteoatill^MAaiHca' Iiutitvtioti), 
■BitiaaaaiiWOT^inaMen'tCBUege). 
BnthertuM {Soilierhamatid Matbro 



1 and Mtdioniiii 



Peter Stnet). , „ „ , 



IportfOT iiirorii. Mote- 

i5! ^ — '{Soelidale Bead Branrh 

Free Librars). , 
{.Eonal 



'orkina Men's CaUege). 

BiOiierham and Matbn 

Z^aryandMecltanic^Inttitiiit}- 



^ietiij 
_ „ ILUer- 

tiftc Inatitiiiim). 
Bt. Just [JjurtftrfioB)- 
St. Leooird's {MeOimi 



„ of Wight tPhUoaophital 
Icitntifie Sodeti/). 
Ifslaen (ii/erory and Seien- 



;• «&;> jf-'-"-" 



8hemdd(»mS FrmX^mv). 

aoeiety, Schod ofArtt\ 
Skipton.Yorlishiro {Mechani;^ IntH- 



I £xehaag' ' 



■ciety). 



I Boutbport (^fA«ninim]. 



South Shields (Working Men*s Insti- 
tute and Club). 

Spalding {Mechanic^ Institute). 

— — — {Christian Young MerCs As* 
sociation). 

Staines (Literary and Scientific Insti' 

tution), 
■ (Mecltanics* Institute a/nd 

Heading Room). 
Stamford (Institution), 

Stourbridge (Church of England 
AssoeUUion). 

— (Iron Works Beading 

\ • Moom and Lihr airy). 
*•• — — — ^ {Mechanicit Institution). 



Working J£en*s Insti- 
tute). 

Stratford ( Working Men*s Malt) . 

Sunderland (Working Men's Club). 

Swansea (Itoyal InstittUion of South 

Wales). 
— ^— ^— (Working Man*s Institute). 
Tavistock (Mechanics* Institute). 
■ (Public Library). 

Thornton, near Bradford (MecTuinics* 

Institute). 
Thornton Heath, Croydon ( Workmen's 

Club). 
Todmorden (MecTianics' Institution). 

Truro (CorTiwaU County Library). 
— ^— (Institution). 
— — ^ (Boyal Institution of Cornwall) . 
Tunbridge "Wells (Mechanics' Institu- 

turn). 
— (Society of Literature 

and Science). 



Turton near Bolton (CJiapel Town 

Institute). 
Tynemouth (Free Public Library). 

Ulverston (Temperance Sail). 
Uttoxeter (Mechanics' Literary Instil 
tute). 

W&kefLe\d (Mechanics^ Institute). 
"Watford (Literary Institute). 
"Wells, Somerset (Mechanic^ Insti- 
ttUion, Orove Lane). 

'■ (Young Men's So- 

etety). 

"Whaleybridge (MecJianics* Institute). 

Whitby (Institute). 

(Museum). 

— ■ (Subscription Lihrary). 

"Whitehaven (Mechanic^ Institute). 

' • (Working Men's Beading 

Boom). 

"Whitstable (Institute). 

"Wisbeach (Mecltanics' Institute). 

"Witham (Literary Institution). 

"Wolverhampton (Library). 

Wolverton (Institute). 

Woodbric^ (Literary and Mechanic^ 
Institute). 

(Working Men's Hall). 

"Worcester (Baihoay Literary Insti- 
tute). 

— • (Workman's Hall), 

"Workington (Mechanics' Institution). 

York (Church Institute). 

(Institute of Popular Science 



&e.) 



(BaHway Library). 



Presentations of portions of the 
Commissioners of Patents, 
Libraries : — 

Armagh (Town ClerJ<?s Office). 

Aylesbury (Mechanics^ Institution and 
Literary Society t Kingsbury). 

Birmingham (Institution of Mechani- 
cal JmgineerSt Newhall Street). 

Boston, Lincolnshire (Public Offices^ 
Market Place). ' 

C«EDibn6ge(Free Library, Jesus Lane). 

Chester (Mwhanicsi' Institute, at. 
John Street). 

Coalbrookdale (Literary and Scien- 
tific Institution). 

Coventry (Watchmakers' Association). 

Darwen, Over (Free Public Library). 

Dublin (DubUn Library, D'Olier 
Street), 

Edinburgh XHorological Society). 

Ennis (PubUo Library). 

Gloucester ( Working Men's Institute, 
Southgate Street). 

Ipswich (Mechanics* Institute. Tavern 

Street). 
Kew (Zibrary of the Boyal Qaraens). 
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Works, published by order of the 
have been made to the following 



Kington, Herefordshire (Beading 
Institute). 

Leominster (Literary Institute). 

London (House qf Lords). 
— -^— {House qf Commons). 

(Hon,Soc.ofOray'sInn). 

(Mon. Soc. of Inner Temple). 

( M » Lincoln's Inn). 

( ,*. ,» Middle Temple), 

" (Aeronautical Society). 

(British Horological Insti- 



tute). 



neers). 



(General Post Office). 
(Institution of Civil EngU 



(OdontologicaX Society). 

(Boyal Spciety). 

( United Service Museum). 



Manchester (Literary and Pkiloso* 
phical Society, George Street). 

' (Mechanics' Institution, 

David Street^ 



Newcastle-iipon-T.me {XortJi of Eng- 
land Institute of Mining Engi- 
neers). 

Oxford {Bodleian Library). 

Stretford, near Manchester {3fecha- 
nics' Institute). 



Swindon, New {3Iec7uznics* Institute), 

Tamwortli {Library and Heading 
Moom, George Street) . , 

Yarmouth, Norfolk {Public Library ^ ^ 
South Quay). 



British Colonies and Foreign States. 



British Columbia— Mechanics* Insti- 
tute, Victoria. 

■ Public Library, 

New Westminster. 

France— Academy of Science, Paris. 

Netherlands— Biblioth^que de I'Ecole 
Polytechniquo de Delft. 

Russia— Imperial Technological Insti- 
tute, St. Petersburg. 

Smyrna— Literary and Scientific Insti- 
tute. 

United States— American Academy of 
Arts and Sciences, Boston. 



Institute, 



United States.— American 

New York. 
American Society of 

Civil Engineers, New York. 

-Industrial University, 



Champaign, Illinois. 

—^ Mechanics' Institute, 

San Francisco. 

Odd Fellows' Library 

Association, San Francisco. 
'■ Smithsonian 



Instil 
tute, Washington. 

Young Men's Chris- 



tian Association, Scranton, Pennsyl- 
vania. 



^^^ 



PATENT OFFICE MUSEUM, SOUTH KENSINGTON. 

Tins Museum is open to the public daily, free of chargdl The hours 
of admission are as follows : — 
Mondays, Tuesdays, and Saturdays, 10 ▲.!!. till 10 p.m. 
Wednesdays, Thursdays, and Fridays, from 10 a.m. till 4, 5, or 
6 P.M., according to the season. 

If any Patentee should be desirous of exhibiting a mgdel of his 
invention in London, he may avail himself of this Museum, which has 
been visited since its opening on the 22nd June 1857 by more than 
2,200,000 persons. The model will be received either as a gift or loan ; 
if deposited as a loan, it will be returned on demand. Before sending a 
model, it is requested that the size and description of it shall first be 
given to the Superintendent of the Patent Office Museum. 



GALLERY OF PORTRAITS OF INVENTORS, DISCO- 
VERERS, AND INTRODUCERS OF USEFUL ARTS.— This 
Collection, formed by Mr. Woodcroft, andrfixst opened to public view 
in 1853, is now exhibited in the Patent Office. 

Presentations or loans of Portraits; Medallions, Busts, and Statues, 
in augmentation of the Collection, are solicited. They will be duly 
acknowledged in the Commissioners of Patents' Journal, and included 
in the next edition of the Catalogue. 



All communications relating to the Patent Office, or to the Museum 
and Portrait Gallery, to be addressed to B. Woodcboft, Clerk to the 
Commissioners of Patents and Superintendent of the Patent Office 
Museum, at the Patent Office, 25, Southampton Buildings, Chancery, 
Lane, London, W.C. 
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NOTICE. 



.•'fe' The Abridgments delivered at the Patent Office by jthe Applicants for 
Letters Patent will in future b6 published weekly (commencing on 
Friday, July 14), with Indexes of Persons and Subjects. In the 
body of the work the Abridgments of the Provisional and Complete 
Specifications will be published in regular numerical order at the 
expiratioii of the term of six months from the date of application. But 
each weekly number will have an appendix, containing the Abridg- 
ments open to public inspection befoi^ the expiration of the term of six 
months, in consequence of the Patentees having filed their Final Speci- 
fications, and also the Abridgments of Complete Specifications just 
received. Xhese Abridgments will be subsequently printed in the body, 
of the work ^ their proper places, in order to preserve the numerical 
and chronological arrangement of the book. In the indexes of each 
'tmccessive numbei all the previous indexes -will be incorporated until 
the end of the year ; and then the last indexes only should be retained 
to bind wMh the fifty-two weekly parts in one volume for the year. 

B. \700DCR0FT. 
fuly 10, 1871. 

. *^* Tlie work referred to in the above notice is published (under 
the title of " ChronSogical and Descriptive Index of Patents," &c.) 
on Friday i|^ each week, and is forwarded, post ftee, to subscribers. 
Terms 22*. per annum. Subscriptions received at the Sale Boom of the 
Patent Office, 25, Southampton Building^, Holbom, where also single 
. copies, at 4kd. each, may b^ obtained.' Post Office Orders to be made 
• ^ payable at the Post Offiigrpolbom to Mr. Bennet Woodcroft, Clerk to 
the Commissioners of Pfients.- . - . 
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